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RECOMMENDATIONS. 



From B. A. Gould, Priocipal of the Pablic Latin School, 

Boston. 

Boston J 22d OcU^ 1822. 
Dear Sir, 

Iliaye been highly gratified by the examination of 
the second part of your Arithmetic. The principles of 
the science are unfolded, and its practical uses explained 
with great perspicuity and simplicity. I think your rea- 
sonings and illustr^ions are peculiarly happy and origfinal. 
This, together with your " First Lessons,^' forms the most 
lucid and intelligible, as well as the most scientific system 
of Arithmetic 1 haVe ever seen. — Its own merits place it 
])eyon€l the need of commendation. , 

* With much esteem, 

Sir, your obedient servant, 

B, A. GOULD. 
Mr. Warren Colburn. 



From G. B. Emerson, Principal of the English ClRSsical 

School, Boston. 

Boston^ Z2d'0ct^ 1822. 
Dear Sir, ^ 

I have carefully examined a large portion of your 
manuscript, and do not hesitate to recommend it very 
highly to every person who wishes to teach arithmetic 
|nt^l)i|pibly« The girranj^emeQt is very much better, the 
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explanations more coDyiDcing, and the rules, from the 
mode in which they are introduced, are clearer and sim- 
pler, than can be found in any book on the subject with 
which I am acquainted. 

, I am, with great respect, 
Yours^ &c, 

G. B. EMERSON. 
Mr. Warren Colbvrn, 
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PREFACE. 



It will be extremely useful, though not absolutely 
necessary, for pupils of every ago, to study the " First 
Lessons,^' previous to commencing this treatise. There , 
is an intiinate connexion between the two, though this is 
not dependant on the other. It il hoped that this will be 
A>und less difficult than other treatises on the subject, for 
those who have not studied the ^^ First Lessons." 

Pupils may commence the ^'^Flrst Lessons" to advantage, 
as soon as they can read the examples ;* and even befoi*e 
they can read, it will be found very useful to ask them 
questions from it. This may be done by other pupils who 
have already studied it. Those who commence early, may 
g'enerally obtain sufficient knowledge of it by the time 
they are eight or nine years old. They may then com- 
mence this. 

This, Sequel consists of two parts. The first contains a 
course of examples for the illustration and application of 
the principles. The second part contains a developement 
of the principles. The articles are numbered in the two, 
so as to correspond with each other. The two parts are 
to be studied together, when the pupil is old enough to 
comprehend the second part by reading it himself. When 
he has performed all the examples in an article in the 
first partj he should be required to recite the correspond- 
ing article in the second part, not verbatim, but to give a 
good account of the reasoning. When the principle is 
well understood, the rules which are printed in Italics 
should be committed to memory. At each recitation, the 
first thing should be to require the pupil to give a practi- 
cal example, involving the principle to be explained, and 
then an explanation of the *principle itself. 

When the pupil is to learn the use of figures for the first 
Ume, it is best to explain to him the nBt\vre <3^$ AWm ?<!^\^ 
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Ar^ I., to about three or four places ; and then require Mat 
to write some numbers. Then g^ve him some of the first 
examples in Art. H., without telling him what to do. He 
will discover what is to be done, and invent a way to do 
it. Let him perform severa^ In his own way^ and then 
suggest some method a little different from his, and nearer 
the common method, if he readily comprehends it, he 
will be pleasec^ with it, and adopt it. If he does not, his 
mind is not yet prepared for it, and should be allowed to 
continue his own way longer, and then ii should be sug- 
gested again. After he is familiar ' with that, sugfgest 
another method, somewhat aearer the common method, 
and so on, until he learns the best method. Never urge 
him to adopt any method until he understands it, and i& 
pleased with it. In some of the articles, it may perhaps^' 
be necessary for young pupils to perform more examples 
than are given in the book. 

When the pupil is to commence multiplication, give hiai- 
pne of the first examples in Art. III., as if it were aa 
example in Addition. He will write it down as such. But 
if he is familiar with the *^ First Lessons," he will proba-^ 
biy perform it as multiplication without knowing it. When 
he does this, suggest to him, that he Deed not write the 
number but once. Afterwards recommend to him to Write 
a number, to show how many times he repeated it, lest he 
should forget it. Then tell him, that it id Multiplication.. 
Proceed in a similar manner with the other rules. 

One general maxim to be observed with pupils of every 
age, is, never to tell them directly how to perfom any 
example. If a pupil is unable to perform an example, it is 
generally because he does not fully comprehend the object 
- of it. The object should be explained, and some questions 
asked, which will h»ve a tendency to recal the principles 
necessary. If this does not succeed, his mind is not pre- 
pared for it, and he must be required to examine it more 
by himself, and to review some of the principles which it 
involves. It is useless for him to perform it before his mind 
is prepared for it. After he has been told, he is satisfied, 
and will not be willing to examine the principle, and he 
will be no better prepared for another ease of the same 
kind, than he was before. When the pupil knows 4hat he 
Js pot to be told, he learns to depend on himself ijmd wh^a 
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PRCFACi:. VII 

he once contracts the habit of nnderstandiDg what he does, 
he will not easily be prevailed on to do anj thing which 
he does not understand. 

Several considerations indace the author to think, that 
when a principle is to be taught, practical questions should 
first be proposed, care being taken to select such as will 
show the combination in the simplest manner, and that 
the numbers be so small, that the operation shall not be 
difficult. When a proper idea is formed of the nature and 
use of the combination, the method of solving these ques- 
tions with large numbers should be attended to. This 
method, on trial, has succeeded beyond his expectations. 
Practical examples not only show at once the object to be 
accomplished, but they greatly assist the imagination in 
unfolding the principle and discovering the operations 
requisite for the solution. 

This principle Js made the basis of this treatise ; viz. 
whenever a new combination is introduced, it is done 
with practical examples, proposed in such a manner as 
to show what it is, and as much as possible, how it is to 
be performed. The examples are so small that the pupil 
may easily reason upon them, and that there will be no 
difficulty in the operation itself, until the combination is 
well understood. In this way it is believed that the lead- 
ing idea which the pupil will obtain ofeach combination, 
will be the effect which will be produced by it, rather 
than how to perform it, though the latter will be suffi- 
ciently well understood. 

The second part contains an analytical developement 
of the principles. Almost all the examples used for this 
purpose are practical. Care has been taken to make 
every principle depend as little as possible upon others. 
Young persons cannot Wtell follow a course of reasoning 
where one principle is built upon another. Besides, a 
principle is always less understood by every one, in pro- 
portion as it is made to depend on others. 

In tracing the principles, several distinctions have been 
made which have not generally been made. They are 
principally \n division of whole numbers, and in division 
of whole numbers by fractions, and fractions by fractions. 
There are some instances also of combJnatioti* , beings 
classed together, which others have kept ^^^vvc^Xa^ 
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As the purpose is to give the learner a knowledge of 
Uie principles, it is necessary to have the variety of ex- 
amples under each principle as great as possible. The 
usual method '^of arrangement, according to subjects, has 
been on this account entirely rejected, and the arrange- 
ment has been made according to principles. Many dif- 
ferent subjects come under the same principle ; and dif- 
ferent parts of the same subject frequently ^come under 
different principles. When the principles are well under- 
stood, very few subjects will require a particular rule, and 
if the pupil is properly introduced to them, he will un- 
derstand them better without a rule than with one. Be- 
sides, he will be better prepared for the cases which oc- 
cur in business, as he will be obliged to meet them there 
without a name. The different subjects, as they are gen- 
erally arranged, often embarrass the learner. When he 
meets with a name with which he is not acquainted, and 
a rule attached to it, he is frequently at a loss, when if he 
saw the example without the name, he would not hesitate 
at all. 

The manner of performing examples will appear new 
to many, but it will be found much more agreeable to the 
practice of men of business, and men of science generally, 
than those commonly found in books. This is the method 
of those that understand the subject. The others were 
invented as a substitute for understanding. 

The rule of three is entirely^ omitted. T^^is has been 
considered useless in France, for some years, though it 
has been retained in their books. Those who understand 
the principles sufficiently to comprehend the nature of 
the rule of three, can do much better without it than with 
it, for when it is used, it obscures, rather than illustrates 
the subject to which it is applied. The principle of the 
rule of three is similar* to the combinations in Art. XVI. 

The rule of Position has been omitted. This is an ar- 
tificial rule, the principle of which cannot be well under^ 
stood without the aid of Algebra : and when Algebra is 
understood. Position is useless. Besides, all the examples 
which can be performed by Position, may be performed 
much more easily, and in a manner perfectly intelligible, 
without it. The manner in which they are. performed is 
^Joiilar to thai of Algebra, but without Algebraic notation. 
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The principle of false position, properly so called, is ap- 
plied only to questions where there are not sufficient data 
to solve them directly. 

Powers and roots, though arithmetical operations, come 
more properly within the province of Algebra. 

There are no answers to the examples given in the 
hook. A key is published separately for teachers, con- 
taining the answers and solutions of the most difficult ex- 
aitipies. 

For those who are to pursue the higher branches, it 
will be very useful, after studying this, to read Lacroix's 
Arithmetic. In that the principles are developed in an 
abstract manner, and are made to depend on each other 
|o as to show their intimate connexion. 
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PART I. 



Addition^ 

The student may perform the following examples in 
his mind. 

!• James has 3 cents and Charles has 5 ; how many 
have they both ? 

2. Charles bought 3 bunns for 16 cents, a quart of 
cherries for 8 cents, and 2 oranges for 12 cents ; how 
many cents did he lay out ? 

3. A man bought a hat for 8 dollars, a coat for 27 
dollars, a pair of boots for 5 dollars, and a vest for 7 
dollars ; how many dollars did the whole come to ? 

4. A man bought a firkin of butter for 8 dollars, a 
quarter of veal for 45 cents, and a barrel of cider for 3 
dollars and 25 cents ; how much did he give for the 
whole f 

5. A man sold a horse for 127 dollars, a load of hay 
for fifteen dollars, and 3 barrels of cider for 12 dollars ; 
how much did he receive for the whole ? ^ 

6. A man travelled 27 miles in one day, 15 miles 
the next day, and 8 miles the next ; bow many miles 
did he travel in the whole ? 

7. A man received 42 dollars and 37 cents of one 
jperson, 4 dollars and 68 cents of another, and 7 dollars 
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Part L 



and 83 cents of a third ; bow much did he receive in 
the whole ? 

8. I r^tjived 25 dollars and 58 cents of one man, 
45 dollanPand 83 cents of another, abd 8 dollars and 
39 cents of a third ; how much did I receive in the 
whole f , 

The two' last examples may be performed in the 
mind, but they will be rather difficult. A more conven- 
ient method will soon be found. 
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)rds the following numbers. 


27 


24 


10,000 


35 


25 


20,030 


58 


26 


50,706 


63 


27 


67,083 


70 


28 


300,050 


84 


29 


476,089 


96 


.30 


707,720 


100 


31 


1,000,370 


103 


'32 


5,600,073 


110 


33 


8,081,305 


113 


34 


59,006,341 


127 


35 


305,870,400 


308 


36 


590,047,608 


520 


37 


1,000,000,000 


738 


38 ^ 


3,670,000,387 


1,000 


39 


45,007,070,007 


l,00l' 


40 


680,930,100,700 


1,010 


41 


50,787,657,000,500 


1,100 


42 


270,000,838,003,908 


1,018 


43 


68,907,605 


2,107 


44 


56,000,034,750 


3,250 


45 


6,703,720,0^0,857 


5,796 
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Write in figures the following numbers* 

1. Thirty-four. 

2. Fifty-seven. 

3. Sixty-three. Wtt 

4. Eighty. ^ 

5. One hundred. -^ 

6. One hundred and one. 

7. One hundred and ten. 

8. Three hundred and eleven. 

9. Five hundred and seventeen. 

10. Eight hundred and fifty. 

11. Nine hundred and eighty-six. 

12. One thousand and one. 

13. One thousand and ten. 

14. Three thousand, one hundred and one. 

15. Five thousand and sixty. 

16. Ten thousand and five. 

17. Thirty thousand, five hundred and four. 

18. Sixty-seven thousand and forty. 

19. Five hundred thousand, and seventy-one. 

20. Two hundred and seven thousand, six hundred. 

21. Four millions, sixty thousand, and eighty-four. 

22. Ninety-seven millions, thirty-five thousand, eight 
hundred and five. 

23. Fifty millions, seventy thousand, and eight. 

24. Three hundred millions, and fifty-seven. 

25. Two billions, fifty-three millions, three hundred 
and five thousand, two hundred."* 

26. Fifty billions, two hundred and seven millions, 
sixty-seven thousand, two hundred. 

2"/. Eighty-seven millions, and sixty-three. 

28. Sixty hundred billions, two hundred and seven 
thousand, and three. 

29. Thirty-five trillions, nine millions, and fifty-eight. 

30. Six hundred and fifty-seven trillions, seven bil- 
lions, ninety-seven thousand, and sixty-seven. 

31. Syrenty millions, two hundred and fifty thousand, 
three hundred and sixty-seven, 

32. Four hundred and seven trillions, and eighty- 
seven thousand, 
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33 Thirty-five billions, ninety-eight thousand, one 
hundred. 

34. E^ty millions, two hundred thousand, and seven- 



E^t 

ty-four.^B 

Eieli 



35. Eighty three millions, seven hundred and sixty- 
three thousand, nine hundred and fifty-seven. 
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11. 1.^ A man bought a watch for fifty-eight dollars^ 
a cane for five dollars, a hat for ten dollars, and a pair 
of boots for six dollars. What did he give for the 
whole ? 

2* In an orchard there are six rows of trees ; in the 
two first rows, there are fifteen trees in each row ; in the 
third row, seventeen ; in the fourth row, eleven ; in the 
fifth row, eight ; and in the sixth row, nineteen. How 
many trees are there in the orchard i 

3. Four men bought a piece of land ; the first gave 
sixty-three dollars ; the second, seventy eight ; the 
third, forty-five ; and the fourth, twenty-three. How 
much did they give for the land i 

4. In an orchard, 19 trees bear cherries, twenty- 
eight bear peaches, 8 bear plums, and 54 bear apples. 
How many trees are there in the orchard ? 

5. How many day^ are there in a year, there being in 
January 31 days; in February 28; in March 31 ; in 
April 30; in May 31 ; in June 30; in July 31; in 
A^^gust 31 ; in September 30 ; in October 3 J ; in No- 
vember 30; in December 31 ? 

6. The distance from Portland (in Maine) to Boston, 
is 114 miles; from Boston to Providence, 40 miles; 
from Providence to New Haven, 122 miles ; from New 
Haven to Npi^ York, 88 miles ; from New York to Phil- 
adelphia, 95 miles; from Philadelphia to Baltimore, 
102 miles; from Baltimore to Charleston, S. C, 71S 



* S^e First Lessons, sect. 1. 
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miles ; from Charleston to Savannah, 110 milet. How 
many miles is it from Portland to Savannah ? 

7. What number of dollars are there in four bags; 
the first containing 275 dollars ; the secon(^356 ; the 
third, 178 ; the fourjth, 69 ? W* ' 

8. How many times does the hammer of a clock 
strike in 24 hours ? 

JSToie. At 1 o'clock it strikes once, at 2 o'clocic it 
strikes twice, &<3. 

9. A man has four horses ; the first is worth sixty- 
seven dollars ; the second is worth eighty-four dollars ; 
the third is worth one hundred and twenty dollars; and 
the fourth is worth one hundred and eighty-seven dol- 
lars ; and he has four saddles worth twelve dollars 
apiece. How much are the horses and saddles worth ? 

10. A man owns five houses ; for the first he re- 
ceives a rent of 427 dollars ; for the second, 763 dol- 
lars ; for the third, 654 dollars ; for the fourth, 500 
dollars ; and for the fifth, 325 dollars ; and the rest of 
bis income is 3,250 dollars. What is his whole income ? 

11. A gentleman owns five farms ; the first is worth 
Jl,500 dollars; the second, 3,057 dollars; the third, 
2,468 dollars ; the fourth, 9,462 dollars ; and the fifth, 
850 dollars ; and he owns a house worth 1 5,000 dol- 
lars, a carriage worth 753 dollars, and two horses worth 
175 dollars apiece. How much are they ail worth.'* 

12* A merchant bought four pieces of cloth, each 
piece containing 57 yards. For the first piece he gave 
235 dollars ; for the second, 384 dollars ; for the third, 
327 dollars ; and for the fourth, 486 dollars. How 
many yards of cloth did he buy ? How much did he 
give for the whole ? 

13. In 1818 the navy of the United States consisted 
of three 74s ; five 44 gun frigates ; three 36s ; two 32s ; 
one 20 ; ten 18s, How many guns did they all carry ? 

14. Suppose it requires 650 men to man a 74 ; 475 
to man a 44 ; 350 to man a 36 ; 275 to man a 32 ; 200 
to nian a 20 ; and 180 to man an 18. Haw many men 
would it take to man the whole ? 

1* 
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15. The hind quarters of a cow weighed onb^fm- 
dred and five pounds each ; the fore quarters weighed 
ninety-four pounds each ; the hide weighed sixty-tbree 
pounds.^nd the tallow seventy-six pounds. What was 
the wh(M weight of the cow ? 

16. A man bought a barrel of flour for 6 dollars, and 
sold it so as to gain 2 dollars. How much did he sell it 
for? ^ 

17. I bought a quantity of salt, for 18 dollars, and 
sold it for 7 dollars more than I gave for it ; how much 
did I sell it for ? 

18. A man bought three hogsheads of molasses for 
132 dollars, and sold it so as to gain 25 dollars; how 
much did he sell it for ? 

19. A man being asked his age, answered that he 
was twenty-seven years old when he was married, and 
that he had been married thirty- nine years. How old 
was he ? 

20. A man being asked his age, answered that he had 
passed the ID first years of his life in America, and that 
he had afterwards spent 7 years in Germany, 13 years 
in France, 3 years in Holland, and 24 years in England. 
How old was he ? 

21. A merchant bought four hogsheads of wine for 
four hundred and thirty-seven dollars, and sold it again 
for ninety-four dollars more than he gave for it. How 
much did he sell it for ? 

22. A man commenced trade with three thousand, 
two hundred and fifty dollars; after trading for some 
time, be found he had gained two hundred and thirty- 
seven dollars. How much had he then ? 

23. Money was first made at Argos, -^ight hundred 
and ninety-four years before Christ. How long has it 
been in use at this date, 1822? 

24 The war between Great Britain and the Ameri- 
can colonies commenced in 1776 and continued 8 years. 
In what year was the war concluded ? 

25. Gen. Washington was born in the year 1732, and 
was 67 years old when he died. In what year did he 
die? 
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Parti. AddUion. 

26. The fifst tragedy was acted at Athens, on a cart, 
by Thespis, five hundred and thirty six years befell 
(Jhrist. How many years is it since ? 

27. What was the number of inhabitants in the New 
England States, in 1820, there being^in 

Maine 298,335 

New Hampshire 244,161 

Vermont 235,764 

Massachusetts 523,287 

Rhode-Island 83,059 

Connecticut , 275,248? 

28. What was the number of inhabitants in the Mid- 
dle States, there being in 

New York 1,372,812 

New Jersey 277,575 

Pennsylvania 1,049,398 

Delaware 72,749 

Maryland 407,350 ? 

29. What was the number of inhabitants in the follow- 
ing States, there being in 

* Virginia ^ 1,065,366 

North Carolina 638,829 

South Carolina 490,309 

Georgia 340,989 

Kentucky 564,317 

Tennessee 422,813 

Alabama i^7,U01 

Mississippi • 75,448 

Louisiana 153,407? 

30. What was tl^e number of inhabitants in the fol- 
lowing States, there being in 

Ohio 581,434 

Indiana 147,178 

Illinois 55,211 

Missouri 66,586 

Arkansas Territory 14,273 

Michigan Territory 8,896 

District of Columbia 33,039 ? 

31. What was the whole number of inhabitants in 
the United States in 1820 } 
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33. Add together the following numbers; 32,753; 
2,047 ; 840,397 ; 47,640. 

33. What is the sum of the following numbers ; 30; 
843; 30,804; 387,643; 13; 8,406,127; 4; 900,A)Q? 

34. What is the sum of the following numbers, thlree 
i^aillions, and seven thousand ; thirty-five ; four hundred 
and eighty-seven ; two thousand and forty-three ; nine- 
ty-six millions, thirty-four thousand, and forty -two ;^ and 
ae vet; teen f 



Multiplication. 

III. 1* What will two barrels of rum cost, at 27 
dollars a barrel ? 

« ' 2. What will 3 hogsheads of molasses amount to, at 
26 dollars a hogshead ? 

3. What will 14 pounds of veal come to, at 4 cents 
a pound i 

4. What will seventeen pounds of beef cost at five 
cents a pound-? 

b. What will five cows cost at 19 dollars apiece ? 

6. What will 3 oxen cost at 47 dollars apiece i 

7. What cost 15 yards of cloth at 8 dollars a yard i* 

8. What cost 26 barrels of cider at 4 dollars a barrel ? 

9. What cost 98 barrels of flour at 7 dollars a barrel i* 

10. What cost 794 barrels of flour at 9 dollars a bar- 
rel ? 

11. There is an orchard consisting of 9 rows of 
trees, and there are 57 trees in each row. How many 
trees are there in the orchard ? 

12. A man bought 8 pieces of cloth, each piece con- 
taining 38 yards, at 7 dollars a yard. How many yards 
were there, and what did he give for the whole? 

1 3. A msqiJaought 9 pieces of broadcloth, each piece 
containing 47- yards, at 6 dollars a yard ; and 25 iiar- 
rels of flour at 7 dollars a barrel. What did he give 
for the whole ? 

* See First Lessons, sect. 11. 
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14. A merchant bought a hogshead of wine, at the 
rate of 2 dollars a gallon ; what did it come to ? 







WINE 


MEASUBE. 




4 


gills (gl.) make - 


: 1 pint marked 


pt. 


2 


piiits 




1 quart 


qt. 


4 


quarts 




1 gallon 


gal. 


31| 


gallons 




1 barrel or half hhd. 


bbh 


63 


gallons 




1 hogshead 


hhd. 


2 

2 


hogsheads 
pipes 


« 


1 pipe or butt 
1 tun 


p.or b. 



By this measure brandy, spirits, perry, cider, mead^ 
vinegar, and oil are measured. 

15. At 3 dollars a gallon, what will ^pii)es of wine 
cost i* -'^ 

16. At 4 cents, a gill what will i pint of brandy CQiKtr^ 

17. At 5 cents a gill, what will 1 quart of wine cosr^ ) 
What will 1 gallon cost ? 

JVb^e. Since 100 cents make 1 dollar^t will l>e 




easy to tell how many dollars theu are jHpy number "^ 
of cents. V^ 

18. At 8 cents a quart what will 1 hhd. of molasses 
come lo ? 

19. How many pints are there in 87 quarts } ' 

20. How many gills are there in 174 pints ? 

21. How many quarts are there in 1 hhd. of wine ? ^ 

22. How many quarts are there in 4 hhds. of brandy ? 

23. How many pints are there in 1 hhd. of molasses f 

24. How many pints are there in 1 pipe ? 

25. How many gills are there in 1 hhd. 7 

26. How many gills are there in 1 T. ? 

27. How many quarts in 8^aL 2 qts. ? 

28^ How maay pints in 4 gSls. 3 qts. 1 pt. ? 

29. How many gallons in 3 hhds. 42 gal. ? 

30. How many quarts in 1 p. 1 hhd. ?^ . 

31. How many pints in 1 hhd. 35 gal. 3 qts. 1 pt. ? 

32. How many gills in 3 hhd. 27 gal. 1 qt. 1 pt. 3 gls. ? 

33. A man having 1 T. of wine, retailed it at 5 cents \ 
a gill, how much did it come to ? j 
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34. A man bought a quarter dL^e«r, weighing 237 
pounds, at 7 cents a pound. Hdwifl^ch did it cost f 
36. How many are 3 times 784^^^ 

36. How many are 5 times J, 328 ? 

37. How many are nincMti'es 87,436 ? 

38. Multiply 2,487 by SJr ' 
39 Multiply 820,438 by 7. 
40. Multiply 13,052,068 by 5. 

IV. 1. What will 18 oxen cost at 57 dollars apiece ? 

JVote. Find first what 6 oien will cost, and 18 oxen 
will cost 3 times as much. Perform the- following ex- 
SL0ijfkes in a similar manner. 
\^2 . What would 14 chests of tea cost, at 87 dollars a 

3. 4 nierchant bought 84 pieces of linen, at 16 4oK 
lars a piece ; how much did it come to ? ' * 

4. A merchant bought 15 hogsheads of wine, at 97 
dollars a hogshead. How much did the whole amount 
to.? ^ 

5. A meiljant sold 20 hhds. of brandy* at 2 dollars 
a gallon .How much did each hogshead amount to? 
How much did the whole amount to ? 

6. What would 28 bales of cotton come to, at 76 
dollars a bale } % 

TIMS. 

60 seconds (sec.) make 1 minute, marked min. 

60 minutes 1 hour h. 

24 hours 1 day d, 

7 days 1 week w. 

4 weeks 1 month mo. 
13 months 1 day &6 hours, > , 

or 365 days and 6 hours J ^^^^^ ^' 

12 Cdendar months 1 vear 



7. If a man can earn eight dollars in a week, liow 
much can he earn in a year ? 

8. If the expenses of a man's family are 32 dollars « 
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n 



week, what will tbey amount to in a year f What in 2 
years ? 

9. How many hours are there in a week ? 

10. How many minutes are there in a day ? 

1 1. How many minutes are there in a week ? 

12. How many hours are there in 2 mo. 3 d. f 

13. If a roan can travel 7 miles in an hour, how far 
can he travel in 8 days, when the days are 9 hours 
long ? 

14. If a ship sail 1 1 miles in an hour, how far would 
it sail at that rate in one day, or 24 hours ? 

15. If a ship sail 8 miles in an hour, how far would 
it sail at that rate in 18 days f 

16. Suppose a cistern has a cock which conveys 37 
gallons into it in an half hour, how much would run in- 
to it in I d. 8 h. ? 

. ; , h!7. If a man can earn 18 dollars in a calendar month, 
^^ blow much would he earn in 7 y. 8 mo..'* 

fS, In 1 year how many minutes ? 
^^ 19. In twT) y. 3 mo. 18 d. how many days.^ 

20. A cannon ball at its first discharge, flies at the 
rate of about 9 miles in« minute; how far would it fly 
at that rale in 24 hours ? How far in 15 days? 



21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 



Multiply 



by 



14 


32. 


15 


33. 


16 


34. 


18 


35. 


21 


36. 


24 


37. 


25 


38. 


27 


39. 


28 


40. 


32 


41. 


35 





32. Multiply 21,378 by 36 



87 

321 

403 

275 

144 
2,107 

381 

1,234 

3,002 

4,381 

11,962 

42. What would 17 loads of hay come to at 26 dol- 
lars a load ? 

A^ote. First find the price of 16 loads, and then add 
the price of I load. Perform the following examples 
in a similar manner* 



825 


42 


164 


45 


1,163 


48 


9,876 


49 


40.073 


54 


3,502 


56' 


127 


63 


308 


72 


1,437 


81 




w. 



48. Multiply 


19 by 17 


49. 


37 19 


60. 


106 23 


51. 


141 34 
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43. What would 17 oxen cost, at 87 dollars apiece ? 

44. What would 87 pounds of tobacco cost, at 23 
cents a pound f 

45. What would 28 pounds of sugar cbst at 13 cents 
a pound ? 

46. What would 59 bushels of potatoes cost, at 38 
cents a bushel ? 

47. What costs 1 hhd. of molasses at 37 cents a gal- 
lon ? 

52. Multiply 206 by 38 

53. 314 47 

54. 203 58 

55. 715 67 

V. 1. What cost 5 pounds of beef at 10 cents a 
pound ? 

2. What will 12 barrels of flour come to, at 10 dollai's 
a barrel ? 

•/Vote. Observe that when you multiply by 10, it is 
done by annexing a zero to the right of the number ; and 
by lOO, it is done by annexing two zeros, &;c. ; and find 
the reason why. 

3. What would a hogshead of wine come to, at ten 
cents a pint ? 

4. If lO men can do a piece of work in 7 days, how 
many days will it take 1 man to do itf 

5. What would an ox, weighing 873 pounds, come 
to, at 10 cents a pound ? 

6. If 100 men were to receive 8 dollar?^ apiece, how 
many dollars would they all receive ? 

7. If 27 men were to receive lOO dollars apiece, 
how many dollars would they all receive ? 

« 

FEDERAL MONET. 

10 mills (m.) make 1 cent, marked c. 

10 cents 1 dime d. 

10 dimes 1 dollar dot. or $ 

10 dollars 1 eagle E. 
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•8. Iii^dimes how many cents f 

9. In ^ dollars how many dimes f How many cents ? 
10 In 17 dollars how many cents ? 
11. In 83 cents how manv mills? 
12* In 753 dols. how many cents ? 

13. In 1 doL how many mills ? 

14. In 84 dols. how many mills ? 

15. In 7 dols. and 53 cents, how many cents? 

16. In 183 dols .and i4 cents, how many cents I 

17. In 283 dols. 43 ceats and 8 mills, how many 
mills ? 

18. In 8,246 dols. 2 d. 5 c. 6 m. how many mills? 
It is usudl to write dollars ^nii cents in the following 

manner : 43 dols. 5 d, 7 c. and 4 mills, is written 
$43,574. The character $ written before shows that it 
is federal money. The figures at the left of the point (.) 
are so many dollars, the first figure at the right of the 
point is so many dimes, the next so mapy cents, and 
the third so many mills. 

It may be observed that when dollars stand alone, 
they are changed to dimes by annexing one zero to the 
right, because that multiplies them by lO.- They are 
changed to cents by annexing two zeros, ttecause that 
mukiplies them by 100. They are changed ^to mills by 
annexing three zeros, because that multiplies them by 
1,000. Thus 43 dollars are 430 dknes, 4,300 cents, or 
43,000 mills. 5 dimes are 50 cents, or 500 mills. 
7 cents are 70 mills. The above example then may be 
read 43 dols. 57 cents and 4 mills ; or 435 dimes, 7 
cents, and 4 mills ; or 4,357 cents and 4 mills ; or 
43,574 mills When there are dollars, dimes, and cents, 
the figures on thje left of the point may be read dol- 
lars, and those on the right, cents ; or they may be all 
read together as cents. When the nuniber of cents 
exceeds lOO, they are changed to dollars by putting 
a point between the second and third figures from 
the i.ighC. If there are mills in the number, all the 
figures may be read together as mills. Any num- 
ber of mills are changed to dollars by putting a point 

2 
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between the third and fourth figure fronlf the^ight ; 
the figures at the left will be dollars, and those at the 
right, dimes, cents, and mills. Since any sum which 
has cents or mills in it, may be considered as so many 
cents or mills, it is evident that any operation, as addi- 
tion, multiplication, &:c. may be performed upon it in 
the same manner as upon simple numbers. 

If the sum Qonsists of dollars and a number of cents 
less than ten, there must be a zero between the dollars 
and the cents in the place of dimes. Thus 7 dols. and 
5 cents must be written $7.05. 

1 9. What will 10 yards of cloth cost at $4.63 a yard ? 

20. What will 10 pounds of coffee cost at $0.27 a 
pound ? 

21. What will 100 sheep cost at $8.45 apiece ? 

22. What will 1,000 yards of cloth cost at $0.35 a 
yard ? 



23. Ml 


iltiply 5 by 


10 


32. M 


ultiply 90 1 


by 100 


24. 


47 


10 


33. 


4 


1,000 


25. 


30 ' 


10 


34. 


73 


1,000 


2§. 


124 


10 


35. 


80 


1,000 


27. 


. 387 


10 


36. 


132 


1,000 


28. 


450 


10 


37. 


800 


1,000 


29. 


13,008 


10 


38. 


1,643 


1,000 


30. 


7 


100 


39. 


725 


10,000 


31. 


38 


100 


40. 


76,438 


10,000 



VI. 1. What cost 75 lbs. of tobacco at 20 cents a 
pound? 

2. What cost 30 cords of wood at $6J75 a cord ? 

3. If 400 men receive 135 dollars apiece, how many 
dollars will they all receive ? 

4. If 30 men can do a piece of work in 43 days, how 
many days will it take 1 man to do it ? 

5. If 70 men can do a piece of work in 83 days, 
how many men will it take to do it in one day ? 

6. If the pendulum of a clock swing once in a sec- 
ond, how many times will it swing in an hour? How 
many times in a day ? How many limes in a week ? 
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. •'* 

7. How many seconds are there in 10 min. 23 sec. ? 

8. How many minutes are there 7 h. 23 min. ? 

9. How many minutes are there in 3 d. 7 h. 43 min. ? 

10. How many seconds are there in 8 d. 7 h. 34 min. 
19 sec. ? 

11. A garrison of 3,000 men are to be paid, and 
each man is to receive 128 dollars. How many dollars 
will they all receive f 

12. What cost 30 barrels of cider at |3.50 a barrel? 

13. There are 320 rods in a mile, how many rods 
are there in 7 miles ? How many in 10 miles ? How 
many in 30 miles ? How many in 500 miles ? 



14. Multiply 3^ by 20 

16. 57 300 
16.^ 250 60 

17. 367 5,000 



18. Multiply 4,007 by 80 

19. 11,600 700 

20. 4,960 40,000 

21. 13,406 8,000 



VII. 1. What will 17 oxen come to at 42 dollars 
apiece ? 

JVb^e. Find the price of 10 oxen and ,of 7 oxen 
separately, and then add them together. 

2. What will 34 barrels of flour come to, at $6.43 a 

barrel ? , 

JVoie. Find the price of 30 barrels and of 4 barrels 
separately, and then add them together. 

3. What cost 19 gallons of wine, at $1.28 a gallon ? 

4. What cost 68 yards of cloth, at $9.36 a yard ? 

5. What will 87 thousand of boards come to» at $5.5Q 
a thousand ? 

6. What will 58 barrels of beef come to, at $9.75 a 
barrel? 

7. What will 87 gallons of Jji-andy come to at $1.60 
a gallon ? f 

8. A and B depart from th^ same place and travel in 
opposite directions, A at ihf rate of 33 miles in a day, 
and B at the rate of 42 ifiiles a day. How far apart 
will they be at the end of thi^ first day ? How far at the 
end of 15 days? 
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9. What will 287 barrels of turpentine come to, at 
$3.25 a barrel ? 

JVote, Find the price of 200 barrels, of 80 barrels, 
and of 7 barrels separately, and then add them together, 

10. What will 358 barrels of beef come to, at $7.55 
a barrel ? 

11. A drover bought 853 sheep at an average price 
of $3.58 apiece. What were the whole worth ? 

12. A merchant bought 105 hundred weight of lead, 
at $17.33 a hundred weight ; how much did the whole 
come to ? 

IS. If a ship sail 8 miles in an hour, how many miles 
will she sail in a day, at that rate f How far in 127 days T 

14. An army of 8,975 men are to receive 138 dol- 
lars apiece. How many dollars will they all receive ?. 

1 5. An army of 1 1 ,327 men are to receive a yearns 

Eay, at the rate of*5 dollars a month for each man. 
[ow many dollars will they all receive ? 

16. Bought 207 chaldrons of coal, at $12,375 a chal- 
dron. How much did it come to ? 

17. Bought 857 pounds of sugar at $0,125 a pound. 
How mucb did it come to ? 

18. Shipped 350 casks of butter worth $'4.50 a 
cask. What was the value of the whole ? 

1*9. What cost 354 fother of lead, at $63.57 a fother ? 

20. What cost 25,837 gallons of brandy, at $2,375 a 
gallon f 

21. If it cost $28.50 to clothe a soldier 1 year, how 
many dollars will it cost to qlothe an army of 15,200 
men the same time ?-* 

22. Multiply 887 by 47 

23. > 6,300 250 

24. '^^ , 1,006 308 
25.. T*,030 1,005 

26. 3?,446 ' 2,70a 

27. 48r>500 38,400 

28. 7,035,0)54 30,704 

29. 9,800,0db 37,000 

30. 78,508,060 300,005 
SI. 43,060,085 703^004 
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Miscellaneous Examples^ 

1. If 1 pouad of tobacco cost 28 c^nts, what will a 
keg of tobacco, weighing 1 12 pounds, cost ? 

AYOIROUPOIS WeiGHT. 



16 drams (dr.) make 1 ounce, marked 


oz. 


16 ounces I pound 


lb. 


28 pounds 1 quarter 


qr. 


. 4 quarters 1 hundred weight 


cwt. 


20 hundred 1 ton 


T. 



*f* 



'By this weight are weighed all things of a coarse and 
drossy nature ; such as butter, cheese, flesh, grocery 
wares, and all metals except gold and silver. 

2. At 12 cents per lb, how much will 1 quarter of 
sugar come to f 

3; If 1 quarter of sugar cost 7 dollars, what will 1 
cwt. cost i* 

4. How many pounds are there in 1 cwt. ? 

5. In 2 cwt. 2 qrs. how many quarters ? 

6. In 3 qrs. 18 lbs. how many pounds ? 

7. In 2 cwL 1 qr. how many pounds ? 

8. In I cwt* 3 qrs. 23 lbs. how many pounds ? 

9. In 16 lbs. how many ounces f 

10. In 12 cwt. how many ounces.^ 

11. In 14 cwt. 3 qrs. 15 lbs.*8 oz. how many ounces.'^ 

12. At 9 cents a pound, what cost 3 cwt. 2 qrs. 16 
lbs. of sugar.'* 

TROY WKIGHT* 

24 grains (gr.) make 1 penny-weight, marked dwt* 
20 penny-weights 1 ounce oz. 

12 ounces 1 pound lb. 

By this weight are weighed gold, silver, jewels, corn, 
bread, and liquors. 

i 
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13. If an ingot of silver weigh 42 oz. 13 dwt., what 
is it worth at 4 cents per dwt. £ 

14. What is the value of a silver cup weighing 9 oz. 
4 dwt. l6 gr. at 3 mills per grain ? 

15. In 15 ingots of gold each weighing 9 oz. 5 dwt* 
7 gr. how many grains. 

apothecaries' weight. 

20 grains (gr.) mak^ 1 scruple, marked sc. 

3 scruples 1 dram dr. or S 

8 drams 1 ounce oz. or ^ 

12 ounces 1 pound fb 

Apothecaries use this weight in compounding their 
medicines, but they buy and sell by Avoirdupois weight.^ 
Apothecaries' is the same as Troy weight, Ifaving only 
some different divisions. 

16. In 9 lb. 8 g. 152 sc. 19 gr. how many grains? 

DRY MEASURE.. 

2 pints (pt.) make 1 quart, marked qt. 

8 quarts 1 peck pk. 

4 pecks 1 bushel bu. 

8 bushels 1 quarter qr. 

By this measure, salt, ore, oysters, corn, and other 
dry goods are measured. . 

17. At 43 cents a peck, what cost 14 bu. 3 pks. of - 
wheat ? 

18- At 3 cents a quart, what will 5 bu. 2 pks. 3 qts. 
of salt come to ? 

C14)TH MEASURE. 

» 

2\ inches (in.) make 1 nail, marked nl. 
4 nails 1 quarter qr. 

4 quarters 1 yard yd. 

3 quarterly 1 ell Flemish Ell FL 

5 quarters ' 1 ell English Ell Eng. 

6 quarters 1 aune oreil French. y 
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19. At 27 cents a nail, what is the price of 2 yds. i 
qr. 3 nls. of cloth. 

20. If I qr. co^t $2.50 what cost 43 ellf Eng. of 
broadcloth i • ' 

, — -^^^hx 42 cents a nail, what cost 13 ells Fl. 3 qrs. 
of broadcloth ? 

22. How many seconds are there in 4 years .^ 

23. How many seconds are there in 8 y. 3 mo. 2 
wks 2d. 19 h. 43 min. '57 sec. i 

2^i How many calendar months are there from the 
Jst Feb. 1819, to the 1st August, 1822 ? 

25k Hew many days are there from the 7th Sept. 
1817, to the 17th May, 1822 ? 

26*. How many minutes are there from the 13th Ju- 
ly, at 43 minutes after 9 in the morning,. tQ the 5th 
JNov. at 19 min. past 3 in the afternoon i \ i \ 

29'.^ How many seconds old are yon ? ^ | ' 

28. How many seconds from the commenceAient of 
the Christian era to the year 1822 ? 

29. At 4 cents an ounce, how much would 3 cwt. 2 
qrs. IS Iht 7 oz of snuff come to ? 

3g! At 28 cents a pound, what would 3 T. 2 cwt. 3 
qrs. 16 lb, of tobacco come lo ? 

31^ If a cannon hall Hies 8 miles in a minute, how 
far would it fly at that rate in 7 y. 2 mo. 3 wks. 2d.? 

32i If a quantity of provision will last 324 men 7 
days, how many men will it last one day ? 

3;^ A garrison of 527 men have provision suflJcient 
to last 47 days, if each man is allowed 1 5 oz. a day ; 
how many days would it last if each man were allowed 
only one oz a day ? 

34/ A garrison of 527 men have provision sufgcient 
to last 47 days, if each man is allowed 15 oz. a day ; 
how many men would it serve the same time, if each 
man were allowed only I oz. a day ? 

35. Jf a man performs a journey in 58 days,' by trav- 
elling 9 hours in a day, how many houi s is he perform- 
ing it? ' . 

36. If by working 13 hours in a day a man can per 
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4. A man owing 48 dollars, paid 29 ; how many did 
he then owe ? 

5. A man owing 48 dollars, paid all but 19; how 
many did he pay ? 

6. A man owing a sum of money, paid 29 dollars, 
and then he owed 19 ; how many did he owe at first ? 

7. A man being asked how old he was when he was 
married, answered, that his present age was sixty -four 
years, and that he had been married 37 years ; what 
was his age when he was married ? 

8. A man being asked how long he had been marri* 
ed, answered, that his present age was sixty-four years, 
and that he was twenty-seven years old when he was 
married ; how long had he been married ? 

9. A man being asked his age, answered, that he 
wad 27 years old when he was married, and that he had 
been married 37 years. What was his age ? 

10. A man bought a piece of cloth containing 93 
yards, and sold 45 yard^ of it ^ how many yards had 
he left 7 

11. A merchant bought a piece of cloth for one hun- 
dred and fifteen dollars, and sold it again for one hun- 
dred and thirty-eight dollars. How much did he gajn 
by the bargain ? 

12. A merchant sold a piece of cloth for 138 dollars?, 
which was 23 dollars more than he gave for it ; how 
much did he give for it ? 

13. A merchant bought a piece of cloth for 115 dol- 
lars, and sold it so as to lose 23 dollars. How much 
did he sell it for f 

14. A man bought a quantity of wine for 753 dollars, 
but not being so good ;as he expected, he was willing to 
lose 87 dollars in the sale of it ; how much did he sell 

it for ? 

15. A man owing two thousand, six hundred and 
forty-three dollars, paid at several times as follows; at 
one time two hundred ^nd seventy-five dollars; at 
another fifty-eight dollars ; at another seven dollars ; and 
at another one thousand and sixty-seven dollars ; how 

\cJb did be then owe ? 
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16. From Boston to Providence it is 41 miles, and 
from Boston to Attleborough (which is upon the road 
from Boston to Providence) it is 28 miles; how far is 
it from Attleborough to Providence ? 

17. From Boston to New York it is 250 miles ; sup- 
pose a man to have set out from Boston for New York, 
and to have travelled 14 hours, at the rate of five miles 
in an hour;' how much farther has he to travel f 

18. Gen. Washington was born A. D. 1732, and died 
in 1799 ; how old was he when he died? 

19. Dr* Franklin died A. D. 1790, and was 84'years 
old when he died ; in what year was he born ? 

20* A gentleman gave 853 dollars for a carriage and 
two horses ; the carriage alone was valued at 387 dol« 
lars ; what was the value of the horses ? How much 
more were the horses worth than the carriage f 

21. A man died leaving an estate of eight thousand, 
four hundred and twenty -three . dollars ; which he be- 
queathed as follows ; two thousand three hundred dol- 
lars to each of his 'two daughters, and the rest to bis 
son ; what was the son's share ? 

22. A gentleman bought a house for sixteen thou- 
sand and twenty-eight dollars ; a carriage for three 
hundred and eight dollars, and a span of horses for five 
hundred and eighty-three (iollar$<. He paid as follows ; at 
one time nit)ety-seven dollars ; at another, one thousand 
and eight dollars ; and at a third, four thousand two 
hundred and six dollars. How much did he then owe.^ 

23. In Boston, by the census of 1820, there were 
43,278 inhabitants ; in New York, 123,706. How ma- 
ny more inhabitants were there in New York than in 
Boston ? 

24. In Boston, by the census of 1810, the number of 
inhabitants was 33,250; and in 1820 it was 43,278. 
What was the increase for 10 years? 

25. A merchant bought 2^ pipes of brandy for 642 
dollars, and retailed it at 3 dollars a gallon. How much 
did he gain ? 

26. A man bought 359 kegs of tobacco, at 9 dollars a 

'> • . ■ 
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keg ; 654 barrels of beef, at 8 dollars a barrel 5 9 bags 
of coffee, at 29 dollars a bag. In exchange he gave 3 
hhds. of brandy, at 2 dollars a gallon ; 473 cwt. of 
sugar, at 8 dollars per cwt. How much did he then owe ? 

27. A man bought 7 lbs, of sugar, at $0,125 per lb. : 
4 gal. of molasses, at $0,375 per gal. ; 5 lb. of raisins, 
at $0.14 per lb. ; a barrel of flour, for $6.00. He paid 
a ten dollar bill ; how much change ought he to receive 
back ? 

28. Two merchants, A and B, traded as follows ; A 
sold B 24 pipes of wine, at $1.87 per gal. ; and B sold 
A 32 hhds. of molasses, at $47.00 per hlid. The bal- 
ance was paid in money ; now much money was paid, 
and which received it ? , 

29. A merchant sold 35 barrels of flour, at 7 dollars 
per barrel ; but for ready money he made 10 per cent, 
discount. How much did tbe flour come to aft^r the 
discount was made ? 

30. A merchant bought 15 hhda of wine, at $2.00 
per gal. ; but not finding so ready a sale as he wished, 
he was obliged to sell it so as to lose 8 per cent, on the 
cost. How much did he lose, and how much did he 
sell the whole for i 

31. Suppose a gentleman's income is $1,836.00 a 
year, and he spends $3.27 a day, one day with another; 
how much will he spend in the year ? How much of 
his income will he save ? 

'32 What is the diflTerence between 487,068 and 
24,703 ? 

33. How much larger is 380,064 than 87,065 ? 

34. How much smaller is 8,756 than 37,005,078 ? 

35. How much must you add to 7,643 to make 
16,487? 

36 How much must you subtract from 2,483 to 
leave 527 ? 

37. If yon divide 3,880 dollars between two men, 
giving one 1,907 dollars, how much will you give the 
otliei? 

38. Subtract 38,506 from 90,000. 
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39. Subtract 20,076 from 180,003. 

40. A man having 1,000 dollars, gave away one dol- 
X lar ; how many dollars had he left ? 

41. A man having $1,000.00, lost seventeen cents, 
how much had he left ? 

42. What is the difference between 13 and 800,060? 

43. What is the difference between 160,000 and 70? 

44. How much must you add to 123 to make 
10,000.? 

45. A man's income is $2,738.43 a year, and he 
spends $1,897 57 ; how much does he lay up^f 

46. Subtract 93 from 80,640 ? 

47. A merchant shipped molasses to the amount of 
$15,000.00, but during a storm the master was obliged 
to throw overboard to the amount of $853.42; what 
was the value of the remaining part ? 

48. A man boughj goods to the amount of $1,153.00, 
at 6 months' credit, but preferring to pay ready money, 
a discount was made of $35.47. What did he pay for 
the goods ? 

49. Subtract one cent from a thousand dollars. 
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IX. 1. How many oranges, at 6 cents apiece, can 
you buy for 36 cents ? 

% How many barrels of cider, at 3 dollars a barrel, 
can be bought for 27 dollars i 

3. How many bushels of apples, at 4 shillings a 
bushel, can you buy for 56 shillings ? 

4. How many barrels of flour, at 7 dollars a barrel, 
can you buy for 98 dollars ? 

5. How many dollars are there in 96 shillings ? 
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ENGLISH MONEY. 

4 farthings (qr.) make 1 penny, marked d. 

12 pence 1 shilling s. 

20 shillings 1 pound £. 

21 shillings 1 guinea. 

This money was used in this country until A. D. 
1786, when, by an act of Congress, the present system, 
which is called Federal money, was adopted. Some 
of these ^denominations, however, are still used in this 
country, as the shilling and the penny, but they are 
different in value from the English. ~ In English money 
4s. 6d. is equal in value to the Spanish and American 
dollar. But a dollar is called six shillings in New Eng- 
land ; eight shillings in New York ; and 7s. 6d. in New 
Jersey. The English guinea is equal to 28s. in New 
England currency. The dollar will be considered 6s. 
in this book, unless notice is given of a different value. 

6. How many pence are there in 84 farthings ? 

7. How many lb. of sugar, at 9d. per lb. may be 
bought for ll7d.? 

8. How much beef, at 8 cents per lb. may be bought 
for $1.12? 

9 How many lb. of steel, at 13 cents per lb., may 
be bought for $2.21 ? 

10. How many cwt. of sugar, at $.4 per cwt., may 
be bought for $280 ? 

1 J. How many cwt. of cocoa, at $^17 per cwt., may 
be bought for $39 1 ? \ 

12 How much cocoa, at $25 per cwt., mdy be bought 
for 475 dollars? 

13. How much sugar, at 8d. per lb., may be bought 
for 4s. 8d. ? 

14. How much cloth, at 4s. per yard, may be bought 
for \£. 12s. ? 

.-' 15. How much snuff, at 2d. 2qr. per oz., may be 
bought for 40 farthings ? 

16. How much wheat, at 8s. per bushel, may be 
bought for £Z. l6s. ? 



V 



IX. Division. 27 

17. How much cloth, at 7s. per yardj may be bought 
for 3£. 1 7s. ? 

18. How much pork, at 9d. per pound, may be 
bought for l£.4s 9d.? 

19. How much molasses, at lid, per quart, may be 
bought for 2£. i5s. lid. i* 

20. ]q 38 shillings how many pounds? 

21. In 53 shillings how many pounds? 

22. In 87 shillings how many pounds ? 

23. In 115 shillings how many pounds.^ 

24. In 178 shillings how many pounds ? 

25. In 253 shillings how many pounds ? 

26. In 6,247 shillings how many pounds ? 

27. In* 38 pence how many shillings f 

28. In 153 pence how many shillings.^ 
29^. In 1,486 pence how many shillings? 

30. In 26,842 pence how mdny shillings ? 

31. In 89 farthings how many pence f 

32. In 243 farthings how many pence ? 

33. In 3,764 farthings how many pence ? i'^ 

34. In 137 farthings how many pence i* How many 
shillings ? 

35. In 382 farthings bow many shillings ? 

36. In 370 pence how many shillings f How many 
pounds } 

37. In 846 pence how many pounds f 

38. In 3,853 pence how many pounds? 

39. In 2,340 farthings how many pence ? How many 
shillings ? How many pounds ? f^ 

V ^^0. In 87,253 farthings how many pounds? 

41. In 87 pints how many quarts? How many gal- 
lons ? 

42. In 230 pints how many gallons ? 

43. In 98 gills how many pints t How many quarts ? ' 

44. In 183 gills how many pints? How many quarts ? 
How many gallons ? 

45. In 4,217 gills how many quarts ? How many 
gallons.'* 

46. In 28,864 gills how many gallons i 
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47. In 148 gallons how many hogsheads? 

48. Id 3,873 gallons how many pipes ? How many 
tuns ? 

49. In 48,784 gills of wine how many hogsheads.^ 
Mow many pipes ? How many tuns ? 

60. In 873 seconds how many minutes ? How ma- 
ny hours ? 

61. In 87 hours how many daj's? 

62. In 73 days how many weeks? How many 
months ? 

63. In 2,738 minutes how many hours ? How many 
days? 

64. In 24,796,800 seconds how many minutes? 
How many hours ? How many days 2 Hpw many 
weeks f How many months ? 

66 In 606,649,600 seconds how many years, allow- 
ing S66 days to the year f 

66. In 273 drams how many pounds Avoirdupois ? 

67. In 6,079 drams how many ounces ? How many 
pounds.^ 

68. In 673,440 drams how many ounces.^ How 
many pounds? How many quarters? How many 
hundred-weight? How many tons.^ 

69. In 6,692,870 ounces how many tons? 

60. In 384 grains Troy how many penny-weights ? 

61. In 326 dwt. how many ounces i^ 

62. In 431 oz. Troy how many pounds? 

63. In 198,706 grains Troy how many penny- 
weights ? How many ounces ? Hoy many pounds ? 

64. In 678,418 grains Troy how many pounds? 
66. In 37 nails how many yards ? 

66. In 87 nails bow many ells English ? 

67. In 243 nails how many yards ?' 

68. In 372 quarters how many ellsFtemish ? 

69. In 3,107 nails how many ells^Fl^mish ? 

70. In 327 shillings how many English guineas? 

71. In 68 pence how many six-pences ? 

72. In 130 pence how many eight-pences ? 

73. In 342 pence how many four-pences ? 
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74. In 2,086 pence how many nine-pences ? 

75. In 3,876 half-pence how many pence ? 

76. In 3,948 farthings how 'many pence ? How 
many three-pences ? 

77. In 68,099 half-pence how many pounds? 

78. In 57,604 farthings how many guineas at 28s. 
each? 

79. In 3£. how many pence ? How many three- 
pences ? 

80. In 73£. how many shillings ? In these shillings 
bow many dollars ? 

81. In 84£. how many shillings? In these shillings 
bow many guineas ? 

82. In 37£. 4s. how many shillings? How many 
dollars ? 

83. How many pence are there in a dollar ? 

84. In 382 pence how many dollars ? 

85. In 32£. 8s. 4d. how many dollars ? 

86. In l3 yards how many quarters ? In these quar- 
ters how many ells Flemish ? 

87. In 2 y. 3 qr. how many quarters ? In these quar- 
ters how many ells English ? 

88. In 17 ells Flemish how many quarters? In 
these quarters how many aune^ ? 

89. In 73 aunes how raanyyardy^ 

)s 90. From Boston to Liverpool is about 3,000 miles ; 
if a ship sail at the rate of 115 miles in a day, in how 
many days will she sail from Boston to Liverpool ? 

9t. If an ingot of silver weigh 36 oz 10 dwt. how 
many pence is it worth at 3d. per dwt. ? How many 
pounds ? 

92. How*hl9riy spoons, weighing 17 dwt. each, may 
be made of 3 lb 6 oz. 18 dwt. of silver ? 

93 A goldsnjith sold a tankard for lu£. 8s. at the 
rate of 5s. 4d. per ounce. How much did it weigh ? 

94. How many coats may be made of 47 yds. 1 qr. 
of broadcloth, allowing 1 yd. 3 qrs. to a coat ? 

95. What number of b9ttles, containing 1 pt. 2 gls. 
each, may be filled with a barrel of cider ? 

3* 
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96. How msKiy vessels, containing pints, quarts, and 
two quarts, and of each an equal number, may be filled 
with a pipe of wine? * 

JSTote, Three vessels, the first containing a pint, the 
second a quart, and the third two quarts, are the same 
as one vessel containing 3 qts. 1 pt. The question is 
the same as if it had been asked, how many vessels, 
each containing 3 qts. 1 pt«, might be filled. 

97. A man hired some labourers, men and boys, and 
of each an equal number ; to the men he gave 7s. and 
to the boys 3s. a day, each. How many shillings did 
it take to pay a man and a boy? It took 3£. }0s. to 
pay them for 1 day's work. How many were there of 
each sort ? 

JVote. The question is the same as if it were asked, 
how many men this money would pay at 10s. per day. 

98. A man bought some sheep and some calves, and 
of each an equal number, for $166.00 ; for the sheep 
he gave $7.75 apiece, and for the calves $3.25. How 
many were there of each sort? 

99. A man having $70.15, wished to purchase some 
xye, some wheat, and some corn, and an equal number 
of bushels of ea^ kind. The rye was $0.95 per 
bushel, the wheal $T.37, and the corn $0.73. How 
many bushels of each sort could he buy if he laid out 
all his money ?^ 

100. How many table spoons, weighing 23 dwt. each, 
and tea spoons, weighing 4 dwt. 6 gr. each, and of each 
an equal number, may be made from ^ lb. 1 oz. 1 dwt. 
of silver? 

p- lOi. A merchant has 20 hhds. of tobacco, each con- 
taining 8 cwt. 3 qrs. 14 lb. which he wishes to put into 

boxes containing 7 lb. each. How many boxes must 

he get ? 

102. Bought 140 hhds. of salt, at $4.70 per hhd. ; 

how much did it come to ? . How many quimals of fish 

at $2.00 per quintal, will it take to pay for it i^ 
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103. A man bought 18 cords of wood, at 8 dollars a 
cord, and paid for it with flour, at $6 a barrel. How 
many barrels did it take ? 

104. A man sold a hogshead of molasses at $0.40 
per gal. and received his pay in corn at $0.84 per bush- 
el. How many bushels did he receive ? 

105. How much coffee* at $0.25 a pound, can I have 
for 100 lb. of lea at $0.87 per lb. ? >: — xr 

106. How much broadcloth, at $6:66 per yard, must 
be given for 2 hhds. of molasses', at $0.37 per gaU ? 

107. How many times is 8 contained in 6,848 ? 

108. 12,873 is how many times 3? ^ / * 

109. 86,436 is how many times 9? 

110. 1,740 is how many times 6? 

111. 18,345 is how many times 6 ? 
112 64,848 is how many times 4 ? 

11 3. 94,456 is how many limes 8? 

1 14. 8,005 is how many times 15 ? 

115. 8,772 is how many times 12? 

116. 1,924 is how many tira«s 37 ? 

117. 1,924 is how many times 52? 

118. 3,102 is how many times 94 ? 

119. 3,«02 is how many times 33 f 

120. 4,978 is how many times i3l ? 

121. 28,125 is how many limes 375? 

122. 15,341 is how many times 529 ? 
123 49,640 is how many limes 136 f 

124. 6,816,978 is how many times 8,253.? 

125. 92,883,780 is how many times 9,876? 

126. 2,001,049,068 is how many times 261,986? 

127. 1 1,714,545,304 is how many times 87,362 ? 

128. 921,263,442,978,025 is how many urads 
^ 018,273,645? t 
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Miscellaneous Examples. 

1. At 4s« 3d. per bushel, what cost 3 bushel^ of 
corn ? 

2. At 2s, 3d. per yard, what cost 4 yards of cloth ? 

3. What cost 7 lb. of coffee, at Is. 6d. per lb. ? 

4. What cost 3 gallons of wine, at 8s. 3d. per gal. ? 

5. What cost 4 quintals of 6sh, at I3s. 3d. per quin- 
tal ? 

6. What cost 5 cwt^ of iron, at l£. 9s. 4d. per cwt. ? 

7. What cost 6 cwt. of sugar, at 3£. 8s. 4d. pef 
cwt. f -^ 

8. Wfiat cost 9 yds. of broadcloth, at 2£. 6s. 8d. 
per yard ? 

9. How much sugar in 3 boxes, each box contain- 
ing 14 lb. 7 oz. ? 

10. At 3£. 9s. per cwt., what cost 7 cwt. of wool ? 

11. What is the value of 6 cwt. of raisins, at 2£. Is. 
8d. per cwt. f 

\2. How much wool in 3 packs, each pack weighing 
2 cwt. 2 qrs. 1 3 lb. ? 

13. What is the weight of 5 casks of raisins, each 
cask weighing 2 cwt. 3 qrs. 25 lb. ? 

14. What is the weight of 12 pockets of hops, each 
pocket weighing 1 cwt. 2 qrs. 17 lb. ? 

15. What is the weight of 16 pigs of lead, each pig 
weighing 3 cwt. 2 qrs. l7 lb. ? 

J^ote. Divide the multiplier into factors as in Art. 
IV. ; that is, find the weight of 4 pigs and then of 16. 

16. At 7s. 4d. per bushel, what cost 18 bushels of 
wheat ? 

17. What cost 21 cwt. of iron, at l£. 6s. 8d. per 
cwt. ? 

18. What cost 29 lb. of tea, at 5s. 7d. per lb. ? 
19 What cost 32 lb. of coffee, at Is. 8d. per lb. ? 

, 20. What cost 23 lb. of tea, at 4s. 3d. per lb. .'' 

JVote, Find the price of 2 1 lb. and then of 2 lb. 
and add them together, Art. IV. 
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21. What cost 26 yds. of doth, at 8s. 9d. per yd. ? 

22. What cost 34 cwt of rice, at i£. Is. 8d. per 
•wt. ? 

23. If an ounce of silver cost 6s. 9d., what is that 
per lb Troy l^ What would 2 lb. 7 oz. cost ? 

24. What is the value of 38 yds. of cloth, at 2£. 6s, 
4d per yd .? 

25. A man bought a bushel of corn for 58. 3d , and 
a bushel of wheat for 78. 6d. ; what did the whole 
amount to f 

26. How much silver in 6 table spoons, each weigh- 
ing 5 oz. lO dwts f 

27. A roan bought two loads of hay, one weighing 
IQ cwt« 3 qrs., and the other 19 cwt. 1 qr. ; how much 
in both } 

28. A man bought one load of bay for 7£. 38. and 
another for 6£. 8s. 4d. ; how much did he give for both ? 

29. A man bought 3 vessels of wine ; the first con- 
tained 18 gallons; the second 15 gal. 3 qts. ; and the 
third 17 gal. 2 qts. 1 pU How much in the 3 vessels? 

30. A merchant bought 4 pieces of cloth. The first 
contained 18 yds. 3 qrs. ; the second 23 yds. 1 qr. 3 nls. ; 
the third 25 yds. ; and the fourth l6 yds. 2 qrs. 2 nls. 
How many yards in the whole ? 

3i. A man bought ^ bu. 2 pks. of wheat at one 
time ; 1 8 bu. 3 pks. at another time ; 9 bu. 1 pk. 5 qts. 
at a third ; and 16 bu. pk; 7 qts. at a fourth. How 
many bushels did he buy in the whole ? 

32. A man bought a cask of raisins for \£. 18s. 4d .; 
1 lb. ot coffee for is. 6d. ; 1 cwt. of cocoa for 3£ 17s. ; 
1 keg of molasses for l3s. 7d. ; 1 box of lemons for '<£. 
3s. ; 1 buighel of corn for 4s. 3d. How much did the 
whole amount to ? 

33. A man bought 4 bales of cotton. The first con- 
tained 4 cwt. 2 qrs. 16 lb.; the second 3 cwt. 1 qr. 
14 lb ; the third 5 cwt. qr. 23 lb.; and the foU«liP 
4 cwt. 3 qrs. What was the weight of the whole f 

34. A merchant bought a piece of cloth, containing 
19 yds. 3 qrs., and sold 4 yds. 1 qr. of it ; how much 
bad he left ? 
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35. A grocer drew out of a hhd of wine 17 gal. 3 
qts. ; bow much remained in the hogshead ? 

36. A bought of B a bushel of wheat for 7s. 6d. He 
gave him 1 bushel of corn worth 6s. 3d. and paid the 
rest in money. How much money did he pay f 

37. C bought of B a bale of cotton for 18£. 4s. and 
B bought of C 4 barrels of flour for 9£. 3s. C paid 
B the rest in money. ' How much money did he pay ? 

38. If from a piece of cloth, containing 9 yds. you 
cut off 1 yd. I qr., how much will there be left ? 

39. If from a piece of cloth, containing 18 yds. Tqr. 
you cut off 3 yds. 3 qrs., how much willbe left? . 

40. If from a box of butter, containing 16 IB. there 
be taken 6 lb. 3 oz., how much will be left ? 

41. A man sold a box of butter for 17s. 4d., and in 
pay received 7 lb. of sugar, worth 9d. 2qr. per lb. and 
the rest in money. How much money did he receive ? 

42. A countryman sold a load of wood for 2£> 8s. 
and received in pay 3 gal. of molasses at 2s. 3d. per 
gal., 8 lb. of raisins at lOd. per lb., 1 gal. of wine at 
lis. 3d. and the rest in money. How much money 
did he receive ? 

43. A smith bought 17 cwt. 3 qrs. of iron, and after 
having wrought a few days, wishing to know how much 
of it he had wrought, he weighed what he had left, and 
found he had 8 cwt. 1 qr. 13 lbs. How much had be 
wrought ? 

44. A merchant bought 1 10 bars of iron, weighing 
53 cwt 1 qr, 11 lb., of which he sold i9 bars, weigh- 
ing 9 cwt. 3 qrs. 15 lb. How much had he left .'^ 

46. A merchant bought 17 cwt. 2 qrs. 1 lb. of sugar, 
and sold 13 cwt. 3 qrs. 17 lb. How much remains un- 
sold f 

46. From a piece of cloth, which contained 43 yd^. 
1 qr., a tailor cut 3 suits, containing 6 yds. 2 qrs. 2 nls. 
each. How much cloth was there left ? 

47. The revolutionary war between England and 
America commenced April 19th, 1775, and a general 
peace took placQ Jan. 20th, 1783. How long did the 
war continue ? 
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48. The war between England and the United States 
commenced June I8th, 1812, and continued 2 years 8 
months 18 days. When was peace concluded ? 

49. The transit of Venus (that is, Venus appeared to 

Sass over the sun) A. D. 1769, took place at Greenwich, 
!ng. June 4th, 5 h. 20 min. 50 sec. morn. Owing to the 
difference of longitude between Loudon and Boston It 
would take place 4 hours 44 min. 16 sec. earlier by 
Boston time, At what time did it take place at Boston ? 

X. 1.* If 1 yard of cloth is worth 2 dollars, what is 
J of a yard worth ? 

2. What is I of 2 dollars ? 

3. If .2 dollars will buy 1 lb. of indigo, how much 
will 1 d,ol]ar buy ? How much will 3 dollars buy f How 

'much will 7 dollars buy? How much will 23 dollars 
buy? How much will 125 dollars buy ? 

4. At 3 shilling per bushel, what will -J of a bushel 
of corn cost .^ What will | of a bushel cost ? 

5. At 3 dollars a barrrel, what part of a barrel of cider 
will I dollar buy. What part of a barrel will 2 dollars 
buy ? How much will 4 dollars buy .'^ How much will 
5 dollars buy ? How much will 8 dollars buy f How 
much will 28 dollars buy ? 

6. At 3 dollars a box, how many boxes of raisins 
may be bought for 125 dollars? 

^7. How many bottles, holding 3 pints each, may be 
filled with 85 gallons of cider .f^ 

S. At 4 dollars a yard, how much will | of a yard of 
cloth cost.'^ How much will | of a yard cost? How 
much will I of a yard cost? 

9. At 4 dollars a box, what part of a box of orang- 
es may be bought for 1 dollar? What part for 2 dol- 
lars ? What part for 3 dollars ? How many boxes may 
be bought for 5 dollars ? How many for 19 dollars ? 

. 10. At 4 dollars a barrel, how many barrels of rye 
flour may be bought for 327 dollars ? 



♦See First Lessons, sect. Til. art. B- 
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11. At 5 dollars a cord, what will | of a cord of 
wood cost? What will | cost? What will | cost? 
What will * cost? What | cost? What will | cost? 

12. At 5 dollars a week, what i>art of a week's board 
can 1 have for I dollar ? What part for 2 dollars ? What 
part for 3 dollars f What part for 4 dollars ? How long 
can 1 be boarded for 7 dollars ? How long lor 18 dol- 
lars } How long for 39 dollars? 

13. At 5 dollars a barrel, how many barrels of fish 
may be bouii^ht for $453 ? 

14. If a firkin ot^^^ butler cost 6 dollars, how much 
will j- of a firkin cost? How much will | cost? How 
much will -f- cost f How much will J cost ? How much 
will V cost? 

-45. At 6 dollars a ream, what part of a ream of paper 
may be bought for 1 dollar f What part for 2 dollars ? 
What part for 5 dollars? How many reams may be 
bought for 17 dollars? How mauy will 56 dollars buy ? 
♦ 16. At 6 dollars a barrel, how many barrels of flour 
may be bought for 437 dollars ? 

17. If a stage runs at the rate of 7 miles in an bonr, 
in what part of an hour will it run 1 mile ? lu what 
part of an hour will it run 3 miles .'* In what part of an 
hour will it run 5 miles ? In what time will it run 17 
miles? In what time will it run 59 miles? In what 
time will it run from Boston to New York, it being "250' 
miles ? 

18. At 8 dollars a chaldron, how many chaldrons of 
coals may be bought for 75 dollars ? 

19. At 5 dollars a ream, how many reams of paper 
may be bought for 253 dollars ? 

20. At 7 dollars a barrel, how many barrels of flour 
may be bought for 2,434 dollars f 

21. At 9 dollars a barrel, how many barrels of beef 
may be bought for 3,827 dollars f - 

22. At 8 dollars a cord, how many cords of wood 
may be bought for 8r)3 dollars? 

23. At 17 cents per lb., how many pounds of choco- 
late may be bought for $ i 00 ? How many lb- for 

:ap r How many lb, for $8.87. 
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24» At 25 dollars per cwt. what part of 1 cwt. of co- 
coa may be bought for 1 dollar ? What part for 3 dol- 
lars ? What pan for 8 dollars f What part for 18 dol- 
lars ? How many cwt. may be bought for 2,387 dollars? 

25. At 28 dollars per ton, how many tons of hay may 
be bought for $427 ? 

26. If 32 dollars will buy 1 thousand of staves, what 
part of a thousand may be bought for 1 dollar ? What 
part of a thousand may be bought for 2 dollars ? What 
part of a thousand may be bought for 7 dollars ? What 
part for 15 dollars ? What part for 27 dollars ? How 
many thousands may be bought for 87 dollars ? How 
many for $S53? 

27. At 45 cents per gallon, what part of a gallon may 
be bought for 1 cent f What part for 3 cents ? What 
part for 8 cents ? What part for H cents ? What part 
for 37 cents? What part for 42 cents? How many 
gallons may be bought for $^7.53 ? 

28. At 138 dollars per ton, wflfi% part of a ton of pot- 
ash may be bought for t dollar? What part for 17 
dollars ? What part for 35 dollars? What part for 87 
dollars ? What part for 115 dollars? How many tons 
may be bought for $875 ? How many tons for $27,484? 

29. At $6.75 per barrel, what part of a barrel of flour 
may be bought for I cent? What part for 17 cents? 
What part for 87 cents ? What part for 2.87 ? How 
many barrels may be bought for $73.25 ? 

r 30. At 73 cents a gallon, how many gallons of wine 
may be bought for $35 00 ? 

31.. At $2.75 per cwt. bow many cwt, of fish may 
be bought for $93.67 ? 

32. If a ship sail at the rate of 132 miles in a day, in 
how many days will she sail 3,000 miles ? 

33. If a ship sail at the rate of 125 miles per day, 
how long will it take her to sail round the world, it be- 
ing about 24,911 miles? 

34. How much indigo, at 2 dollars per lb. must be 
given for 19 yds. of broadcloth, at 7 dollars per yard ? 

35. How many bushels of corn, at 5s. per bushel, 

4 
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raust be given for 23 bushels of wheat, at 7s. per 
\ bushel ? 

36. How many lb. of butter, at 23 cents per lb., muist 
be given for 6 quintals of fish, worth $2.25 per quintal i 

37. How inanj bushels of potatoes, at 3s. per bush- 
el, must be given for a barrel of flour, worth 7 dollars 
and 4 shillings f 

38. At 2£t. 3s. per barrel, how many shillings will 
S barrels of flour come to i How much brandy, at 8s. 
per gal., will it take to pay for it? 

39. If 63 gallons of water, in 1 hour, run into a cis- 
tern containing 423 gallons^ in what time will it be 
filled ? 

40. At 4s. 3d. per bushel, what part of a bushel will 
Id. buy ? What part of a bushel will 8d. buy i What 
part of a bushel will Is. or 12d. buy? How^many 
bushels may be bought for 2£. I6s. 4d. i 

41. At 8s. 4d. p er ga llon, how many gallons of wine 
may be bought for wj^^ ^^ . ? 

42. At Us. 6d. per gallon,Miow many gallons of 
brandy may be bought for 43£. i^ 

43. A buys of B 3 cwt. 3 qrs. of sugar, at 9 cents 
per lb. ; 2 hhds. of brandy at $1.5,7 per gallon ; anc^ 8 
qqis. of fish at $2.55 per qql. In return, B pays A 
g25.00 in cash ; 150 lb. of bees-wax, at $0.40 per lb. ; 
and the rest in flour at $7.50 per barrel.. How many 
barrels of flour must B give A ? 

44. 785 are how many times 4 ? • 

45. 2,873 are how many times 8 ? 

46. 8,467 are how many times 9 ? 

47. 2,864 are how many times 14? 

48. 43,657 are how many times 28 .'^ 

49. 27,647 are how many times 78 f 

50. 884,673 are how many times 153 ? 

51. 181,700 are bow many times 437 ? 

52. 984,607 are how many times 2,467 ? 

53. Divide 1,708,540 by 13,841. 
54r^.Divide 407,648,205' by 403,006. 
55. Divide 100,000,000 by 12,478. 
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XI. 1. At 10 cents per lb., how many lb. of beel 
may be bought for $0.87 ? . 

2. At 10 cents per lb., bow many lb. of cheese may 
be bought for $3.54? 

3. At lOd. per lb. how many lb. of raisins may be 
bought for 13s. 4d. ? 

4. Suppose you had 243 lb. of candles, which you 
wished to put into boxes containing 10 lb. each ; bow 
many boxes would they 811 i 

5. At 10 dollars a chaldron how many chaldrons of 
coal may be bought for 749 dollars ? 

6. At $1.00 per bushel, how many bushels of corn 
can you buy for $43 73 ? 

7. If you had 32,487 oranges, which you wished to 
put into boxes containing 100, each, how many boxes 
could you fill ? 

8. At $1.00 per lb» how many lb. of hyson tea may 
be bought for $243.84 ? 

9. At $10.00 per bbl how many barrels of pork may 
be bought for $247.63 i 

10. At $100.00 per ton, bow many tons of iron may 
be bought for $8,734.87 ? 

11. In 78 how many times 10.^ 

12. In 3,876 how many times lO? 

13. In 473 how many times 100 i* 

14. In 6,783 how many times 100 ? 

15. In 48,768 how many times 100? 

16. In 475,384 cents how many dollars.^ 

17. In 5,710,648 how many times 1,000.? 

18. In 1,764,874 mills how many cents ? How many 
dimes ? How many dojlars i 

19. In 4,710,074 mills iiow many dollars? 

XII. 1 . What part of 5 lb. is 3 lb. ?. 

2. What part of 7 yards is 4 yards ? 

3. What part of 7 yards is 10 yards? 

4. What part of 3 yards is 5 yards i 

5. What part of 4 oz. is 7 oz. ? 
' C. What part pf 7d. is lOd. ? 
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• 7. What part of 17 cents is 9 cents ? 

8. What part of 9 cents is 17 cents ? ^ 

9. What part 35 dollars is 17 dollars? 

10. What part of 17 dollars is 35 dollar?^? 

11. 4 dollars is what part of 67 dollars? 

12. 67 dollars is what part of 4 dollars? 

13. What pan of 103 rods is 17 rods ? 

14. What part of 17 rods is 103 rods? 

15. What partof 256 miles is 39 raiies.'^ 

16. What part of 39 miles is 256 miles.? 

17. What part of 287 inches is 138 inches.'' 

18. What partof 38,649 farthings is 8,473,farthings? 

19. mat part of 907,384 is 3,906 ? |r 

20. What part of 384 is 96,483 ? 

2h What jiart of Id. is 1 farthfng.'* What partof 
Id. is 2 farthings ? S^Tarthings ? 

22. What partof Is. is Id..?* '2d..? 3d.? 4d. ? 6d.? 
6d.? 7d. ? lid.? 

23. Whatpartof Is. is 1 farthing? 2 farthings.? 3 far- 
things .?• 7 farthings ?* 13 farthings ? 35 farthings ? 

24. What-part of Is. is 14 3qr. ? 2d. Iqr..? 9d. 
2qi-..? / ' 

JVb/c. Reduce the pence to farthings. 

25. What part of 1£. is 1 shilling? 2 shillings? 
7 shillings ? 17 shillings 1 ^ 

26. What part of l^.'is 1 penny? 3 pence? 
7 pence i 25 pence ? ) 87 pence .? 147 pence ? 

27. What part of li. is 2s. 5d. ? 

Note. Reduce the shillings to pence. 

28. What part of 1£. is 7s. 4d. ? 

29. What part of 1£ is I3s. 8d..? 
X 30. Whatpartof 1£. is 18s. lid. ?^ 

a3I. How many farthings are there in 1£, ? 

32. Wtiat part of 1£ is I farthing? 3 farthings? 
7 farthings? IS farthings? 63 farthings? 13t far- 
things ? 487 farthings ? 

33. What part of i£. is 7d. 3qr. ? 

34. What part of 1£. is lid. 2qr*? 
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35; What part of 1£. is 4s. 7d. Iqr. ? 

JVote. Reduce the shillings and pence to farthings> 

36. What pjrt of 1£. is 13s. 8d. 2qr. ? 

37. What part of a gallon i$ 1 quart ? 

38. What part of a gallon is 1 pint ? 

39. What part of a gallon is 1 gill ? 

40. What part of a gallon is 7 gills f 

41. What part of a gallon is 2 qts. 1 pt. 3 gls. ? 

42. What part of 1 hhd. is one gallon? 17 gallons? 

43. What part'of 1 hhd. is 1 gill ? 43 gilb f 

44. What part of 1 hhd. is 17 gals. 3 qts. 1 pt 2 gills? 

45. What part of 1 qr, is 1 lb. ? 13 lb. ? 

46. What part of 1 lb. is 1 oz. Avoirdupois? 11 oz. ? 

47. What part of I lb. is 1 drain ? 15 drams? 

48. What part of 1 lb. is 13 oz. U dr. ? 

49. What part of 1 qr. is 1 dram ? 43 drams? 

50. What part of 1 qr. is 17 lb. 11 oz. 8 dr. ? 

51. What part of 1 year is 1 calendar month ? 
7 months ? 1 1 months ? 

52. What part of a calendar month is 1 day ? 
3 days? 17 days? 

63. What part of 1 hour is 1 minute ? 17 minutes ? 

54. What part of 1 day is I minute ? 13 minutes ? 

55. What part of 1 day is 7 h. 43 min. ? 

56. What part of 1 day is 1 second ? 73 seconds ? 
258 seconds ? 

57. What part of 1 day is 13 h. 43 min. 57 sec. ? 

58. What part of a year is 1 second, allowing 365 
days, 6 hours to the year ? 8,724 seconds ? 

59. What part of a year is 123 d. 17 h. 43 min. 
25 sec. ? 

^^60. What' part of Ss. 3d. is 1 penny ? 8 pence f 
3s. 4d. ? 

01. What part of 16s. 9d. is 5s 3d. ? 

G2. What part of a dollar is 43 cents ? 

03. What part of 5 dollars '^ 72 cents f 

04. ^'^^ iV 91 a oarrei of flou.^^y j^ shillings? 

• Sie First Lessons. Sect. VIljl 1 pCUCe?^ 
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66. What part of 4£. 7s. 8d. is I3s. 6d. ? 

67. What part of 13£. 8s. 5d. is 3£ 7s. 6d. ? 

68. What part of 3 yards is 1 quarter of a yard? 
69; What part of 16 yds. 1 qr. is 7 yds. 3 qis. f 

70. What part of 13 yds. 3 qrs. 1 nl. is 4 yds. 3 qrs. 
3nls. ? 

71. What part of 2 yds. 3 qrs. is 7 yds. 2 qrs. ? 

72. What part of 3 days is 6 minutes ? 

73. What part of 18 d. 3 h. is 13 d. 4 h. ? 

74. What part of 5 d. 13 h. 18 min. is 26 d. 4 h. 
7 min. ? 

75. What part of 43 gal. 3 qts. 1 pt. is 27 gal. 2 qts.? 

76. What part of 17 gal. 1 qt. is 87 gal. 2 qts. ? 

77. What part of 2 cwt. 1 qr. 17 lb. is I cwt. 3 qrs. 
19 1b.? 

78. What is the ratio of 8 to 5 ? 

79. What is the ratio of 5 to 8 ? 

80. What is the ratio of 28 to 9 ? 

81. What is the ratio of 9 to 28 ? 

82. What is the ratio of 117 to 96 ? 

83. What is the ratio of 57 to 294 f 

84. What is the ratio of 3,878 to 943 ? 

XIII. 1.* If a family consume ^ of a barrel of 
flour in a week, bow many barrels will last them 4 
weeks ? How many barrels wi|l last them 17 weeks ? 

2. If I of a barrel of cidei? will serve a family I 
week, how many barrels will serve them 1 1 weeks ? 
How many barrels will serve the^n 28 weeks } 

3. In y how maifc times L.'^ In y how many 

times I i* tt 

4. If 1^-j of a chald^|i of coalS will supply a fire 1 
day, how many chal\||^s will Supply it 57 day§ at 
that rale ? ^ M ' ^ 

5. Reduce i| to flifptxed pumber. 

6. In !^y of a bushfel How ra^ny bushels? » '-\ 

7. Reduce ** t*^ \s l innir*}**^, w f \ 
8* In 2-8 7 (JVrthings ? 53 farthings? Ibi w*- I 

*^-'^ngs? I 

>ttof lie. is7d. 3qr.? 
vpart of l£. is lid. 2qr*.^ 
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JVo^«. This question is the same as the following, 
9. In 387 shillings how many pounds ? 

10. In W of a shilling how many shillings? 

11. In 437 pence how many shillings? 

12. In y/ of a pound Avoirdupoise how many 
pounds ? 

13. In 134 oz. Avoirdupois how many pounds? 

14. In \y of a guinea how many guineas? 

15< In 322 shillings how many guineas^ at 28 shil- 
lings each ? 

16. In Y/ of a day how many days ? 

17. In 476 hours how many days? 

18. In ^J^' of an hour how many hours? 

19. In 9,737 minutes how many hours? 

20. In *m' of a year how many years ? 

.21. In 43,842 days how many years, allowing 366 
days to the year ? 
22. In *||-Jy^ of a year how many years? 
29. Reduce W to a mixed number. 

24. Reduce ■•Jy^ to a mixed number. 

25. Reduce \W to a mixed number. 

26. Reduce ^ VtsVt ® >o * mixed number. 

XIV. K*.If 4- of a cord of wood will supply two 
fires 1 day, how raBuy days will a cord supply them ?* 
How many days will 3 cords supply them ? How many 
days will 13 cords supply them? 

2. How many 7ths are there in I ? How many 
7ths are there in 3? . How many in 13 ? 

3. If g- of a barrel of beer will serve a family 1 day, 
how many days will I barrel serve them? How many 
days will 7-| barrels serve them ? How many days will 
13| barrels gerve them? How many days will 43| bar- 
rels serve them ? 

4. In 1 how many 8ths ? In 7| how many Bths ? 
In 13| how many 8ths ? In 43| how many 8ths? 

5. If -j^^ of a barrel of flour will serve a family J 

*5je First Lessons, Sect. VIII. Aru A. 
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week, how many weeks will 2y\ barrels serve them f 
How many weeks will 13/y serve them? 
•^. In 13y^y how many ISths? 

7. If -yV of ^ barrel'of flour will serve I man I day, 
how many men w^ll 7/^ barrels serve? How many 
men will 43|4^ barrels serve ? 

8. Reduce 7^^ to an improper fraction, 

9. Reduce 43|| tp an improper fraction. 

10. In 13|. bushels how many ^^ of a bushel? 

1 1 . In 23^Y barrels how many barrels ? 

12. In 4^'j shillings how many -^^ of a shilling ? 
That is, in 4s. 5d. how many pence ? 

13. In &-^^£. how many -^^ of a pound ? That is, 
in S£, 7s, how many shillings ? 

14. In 1 5^^ days how many ^-^ of a day ? 

15. In 15 d. II h. how many hours? 

16. In i7|| hours how many ^V ^^ ^^ hour? 

17. In 17 h. 43 min. how many minutes? 
16. In 7yy^ cwt. how many j\^ of 1 cwt. ? 

19. In 7 cwt. 37 lb. how many pounds? 

20. In 18//y cwt. how many Tj|y of 1 cwt. L^ 

2 1 . In 237fV how many jV ? 

22. Reduce 437-y\ to an improper fraction. : 

23. Reduce ^^jt%%\ to an improper fraction. 

XV. 1.* Bought 7 yards of cotton cloth, at | of a 
dollar per yard ; how many dollars did it come to ? 

2. If a horse consume 4 of a bushel of oats in 1 day, 
how many bushels will he consume in 15 days? 

3. If a family consume f of a barrel of flour in a 
week, how many barrels would they consume in 17 
weeks? 

4. If 1^ of a ton of hay will keep 1 cow through 
the winter, how many tons will keep 23 cows the same 
time ? 

5. If a pound of bees-wax cost /^ of a dollar, how 
many dollars will 7 lb. cost ? 

^ • - * Sec first Lessons, Sect IX. Art. A. 
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6. If 1 lb. of chocolate cost -j^ of a dollar, what will 
27 lb. cost ? 

7. If one lb. of candles cost /^ of a dollar, what 
will 43 lb. cost ? 

8. At /r of a dollar a pound, what cost 87 lb. of 
sheathing copper? 

9. At 1^ of a dollar a gallon, what will 1 hhd. of 
molasses cost ? 

10. At y^/^ of a dollar a gallon, what cost 3 hhds. of 
nnolasses ? 

11. At-/^\- of a dollar a gallon, what cost 5 hhds. 
of rum? 

12.* At 7^ dollars per cwt. what cost 5 cwt. of 
lead? 

13. At 13| dollars per thousand, what cost 8 thou- 
sand of staves f 

14. At 141 dollars per barrel, what cost 23 barrels 
of fish ? 

15. If a yard of. cloth cost Sd^'y shiliings, what cost 
15 yards? 

16. If a barrel of beef cost 54^f shillings, what cost 
S3 barrels? 

17. If 1 gallon of gin cost ,y^ of !£• what cost 
1 hhd.? 

18. At 2^\£. per barrel, what cost 17 barrels ofv 
flour ? 

19. A man failing in trade is able to pay only | of a 
dollar on a dollar, how much will he pay on a debt x>f 
5 dollars ? How much ort 53 dollars ? ) Ji| 

20 A man failing in trade is able to pay only ^^h( 
a dollar on a dollar, how much will he pay on a debt of 
75 dollars? How much on a debt of 153 dollars ? 

21. Suppose the duties on tea to be ^^^^ of a dollar 
on 1 lb., what would be the duties on 738 lb. ? 

22. A man failing in trade is able to pay only |^||- 
of a dollar on a dollar, how much can he pay on a,d<iSbt 
of 873 dollars? 



*See First Lessons, Sect. IX. Art. B. 
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MEASURE OF LENGTH. 



3 barley-corns (bar.) make 1 inch, marked in. 

12 inches 1 foot ft. 

3 feet 1 yard yd. 



6| yards or > (1 rod rod. 

16^ feet 5 , i^r pole^ Itf^'* 

40 poles 1 furlong Tiir. 



8 furlongs ^ 1 mile ^ ml. 

3 miles 1 league * 1. 

60 geographical miles, or > . , , C deg. 

69| statute miles 5 ^ ^^S^e® nearlj , | ^^% 

360 degrees the circumference of the earth. 
Also 4 inches make 1 hand 

5 feet 1 geometrical pace 

6 feet 1 fathom 
6 points 1 line 

12 lines 1 inch 

30. How many geographical miles is it round tlie 
earth ? 

31 • How many statute miles round the eartli ? 

32. How many inches in 15 miles? 

33. How many rods round the earth ?. 

34. How many barley-corns will reach round the 
earth ? ^ 

2b. At $25.00 per ton, what will 1 cwt. of hay ^ 
come to f 

36. If 6 horses eat 18 bushels of oats in a week, 
what part of 18 bu. will I horse eat in the same time ? 
What part of 18 bu. will 5 horses eat ? What is f of 
18 bu.? 

37. If a man travel 35 miles in 7 hours, how many /. 
miles will he travel in 1 hour? How many in 12 
hours? How many in 53 hours ? 

38.* If a stage run 96 miles in 12 hours, how, m^ 
miles will it run in 15 days 5 hours, at that rate, 
run 12 hours each dav ? 

ft 



y 




\ 






w 



XVi. Arithmetic^ 4§ 

39. At $30.00 a ton, what will 7 tons 8 cwt. of 1% 
come to .'* 

40 A man, after travellrng 23 hours, found he had- 
travelled 115 miles; how far had he travelled in an 
hour, supposing he had travelled the same distance 
each hour; how far would he travel in 47 hours at 
that iggy^ 

— 4^Pl hhd. 20 gal. cost $1 18.69, what is it a gal- 
lon .'^ How much is It per hhd.? How much would 
S hhds. 17 gal. come to, at that rate? 

42. If 18 gal. 3 qts, of wine cost $33 75, what is it 
a quart .'^ What will 1 hhd. 43 gals* 2 qts. come to, at 
tfaat^rate ? 

43. If 3 qrs. 13 lb. of cocoa cost $14.55, what is it 
per lb. ? Hi)w much will 47 lb. come to, at that rate ? 

44. If 1 cwt. 3 grs. 7 lb. of cocoa cost $32,48, what 
IS it per lb..'* What would be the price of 3 cwt. 2 qrs. 
5 Ub., at that rate ? 

45. If 1 oz. of silver be worth 6s. 8d., what is that 
per dwt. ? What would be the price of a silver cup, 
weighing 10 oz. 14 dvvts. ? 

46. If 1 cwt. 3 qrs. 23 lb. of tobacco cost $54.75, 
what will 3 cwt. 2 qrs. 5 lb. cost at that rale ? 

47. If 6 horses will consume 19 bu. 2 pks. of oats in 
3 veeks, how many pecks will 17 hoises consume in 
the same time ? How many bushels? 

48. A ship was sold for £568, of which A owned | ; 
what was A's part of the money f 

4)9. If 3 yds. 3 qrs. of broadcloth cost $30.00, what 
WilU 7 yds. cost ? 
5rr,i.A( S7 yds. of cloth cost $185.00, what will 18| 

y(k;-*-"^V- 
r| 4V- > vds. of cloth cost $230 00, what will 1 qr. 

co^lP^ the pricd^vii J ell English cost? What will 17| 

tefs ^^' II 18 lb. 

Iti^jbr lb. f What woi^^s^ ^^a^ weighing 79 lb., cost 

oiP ^^ ^ ,. ,. ^. , ' 4^ lb- come to at ihat raio? 
^^' 46. If 11 lb. of butter ^. ^f ,i^,^ ^^ $109.60. 
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: 54. If the distance from Boston to Providence be 40 
ro54es, how many times will a carriage wheel, the cir- 
cumference of which is Id-ft. 6 in., turn round in going 
that distance?" 

55. If the forward wheels of a wagon are 14 ft. 
6 in., and the hind wheels 15 ft. 9 in. in circumference, 
how many more times will the forward wUMb turn 
round than the hind wheels, in going from vRnan to 
New York, it being 248 miles ? * 

56. How many times will a ship 97 ft. 6 in. long, 
sail her length in tbR distance of 1,200 iniles ? 

57. If 1 bushel of oats will serve 3 horses I day, 
how much will serve I horse the same time ? Hovr 
much will serve 2 borses ? 

58. If I bushel of corn will serve 5 men 1 week, 
how much will serve 1 man the same time ? How. much 
will serve 3 men ? ^ 

59. If you divide 1 gallon of beer equally among 5 
men, how much would you give them apiece? If you 
divide 2 gallons, how much would you give tbem 
apiece ? If you divide 3 gallons, how much would you 
give them apiece } If you divide 7 gallons^Jfow much 
would you give them apiece ? -^ 
. 60. What is ^ of 1 ? What is ^ of 2 ? What is | 
of 3? What is I of 7? 

61. If 7 yards of cloth cost 1 dollar, what part of a 
dollar will 1 yard cost ? If 7 yards cost 2 dollars, what 
part of a dollar would 1 yard cost? If 7 yards cast 5 

'^dollars, what part of a dollar would 1 yard cost ? (if ^ 
yards cost 10 dollars, what part of a dollar will 1 
cost ? How many dollars ? V 

62. What is ^ of 1 ? What Is | of 2 ? of 3 ^ 

5 of 10? 

63. If you divide 1 gallon of wine equaiy . 

i3 persons, how much would you give t-'^jf fT 
" IT 1- -J n ii^^o ? l4/^^mu« 

Hovr much if you divide 2 ifallons .'' no— 

y^a divide 3 gallons ? 5 g^ons ? 11 gallr' 

y^ns? 23 gallons? AaWHUoos ? 



64. What is ^V 
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IS? jp^ll 
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65. If you divide 1 dollar equally among 23 persons, 
what part of a dollar would you give them apiece ? If 
you divide 2 dollars, what part of a dollar would you 
give them apiece ? 7 dollars? 18 dollars? 34 dollars? 
87 dollars ? 253 dollars ? 

66^Jfc|at is ^V of 1 ? of 2 ? of 7 ? of 18 ? of 34 ? 

C'^^^^Hb'rels of flour cost 53 dollars, what is that 

^ ^^"^I^^Km^ ^"^^'^ ' ^ barrels cost ? 

68. i^riD^of beef cost $1.43, what is that per lb. ? ^ 

69. If 57 lb. of raisins cost $8,37, how mucb is that 
per lb. ? V What will 43 lb. cost ? 

^70^ if 1 cwt. 3 qrs. 15 lb. of sugar cost $19.53, how 
per lb.? What will 6 cwt.^ 1 qr. 23 lb. 

15 yds. 3 qrs. of broadcloth cost $147.23, 
S^'^^Vl 1 qr. cost? What will a yard cost? What 

1 23. v.^g cost? 
4^0,, 2 per lo.Q hiids/ f r, ^-- «257.00 ; what was 

124. WhatwJli t^ ^ons of iron come ^^9 j^Ur^- «nfo ? ^ ^ 
cwt.? ■** 

125. miat will 7^\ cwt. of sugar come tc^ at 8 cents 
per lb. ? \ ' 

1 26. What will 8| bhds. of molasses come to^ at $0.48 
per gal.? 

127. What will 1 9 ^| tons of iron come to, at' $0.05 ' 
per lb. ? ^ ^ 

128. What will 23^|'"^ipes of brandy come to, at - ' 
$1.43 per gal^V . * 

J29.'At^3t 'p(?rtushel, what will 4 bu. 3 pks. 5 qts. 
of corn come jio ? f ■ / 

\^0, At S^.OO per cwt., what will be the price of 
4^j/ P 19' ^xWhat will 3 ew^t. 2 qrs. 7 lb. come to 

be the pric^ of ; -^ ^ * ^* . f 

45. If 18 lb. ofVai^vt., what cost 4 chests of tea, f 
jfer lb. ? What wodd be \4 lb. ? \ 

%ie ? f branny, at the mte^\ 



46. If 1 1 lb. of butter cost 2 ^ dO. 



■^i Mf, cost ? 
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16 grs. for 3£. 2s. 3d. How much was it per^grain t 
How much per ounce ? 

134. Bought a silver tankard weighing 1 lb. 8 oz. 17 
dwt. 1 3 gr, for $25.00 ; how much was it per^ 

135 ll 34 tons 9 cwt. 2 qrs. 18 lb. of t; 
|6.500.00, what js it per lb.? How much 

J 36. A and B traded; A sold B 81 
at 12 cents |^r lb. ^ how much did it com1 
eAhange, B gave A 18 cwt. of flour; what 
flour ratefl at per lb.? ^ ^ 

137. B delivered C 2 pipes of brandy /at $1.40 per 
gallon, for which he received 87 yards of cloth ; what 
was the cloth valued at per yard .'* 
- 138. D sells E 370 yds. of ^tton cloth at 33 cents 
per yard ; for which he receives 500 lb. of pepper j 
what does the pepper stand him* in per lb? 
.^139. A merchant bought 3 hhds. of brandy, at $I.:"0 
per gallon, and sold it so as to gain \ of the first cost ; 
how much did he sell it for per gallon 1 ' ' 

140. A merchant bought a quantity of tobacco for 
$250.00, and sold it so as to gain ^^^ of the first cost 
how much did he sell it for ? 

141. A merchant bought I hhd. of wine for $80.00 ; 
bow murh must he sell it for to gain $1.5.00 ? How 
much will that be a gallon ? "^ 

142. A merchant bought 500 bjBHrels of flour for 
$3,000.00 ;. how much must he sell if for per barrel to 
gain $250.00 on the whole ? ; 

143. A merchant bought 550 ynrd^' of clolh for 
$',800.00.; how much must he s- 11 it foi- to gain -^^ of 
the fi rst cfiGt ? How much will that be ^ yard ?^ 
^144. A merchant Jdob<ght 2 hhds, 
$55 28 ; how mudi/ must he ?ey,rii 
gain ^ of the first >ost ? Vouw^l^ ^-**^^ 

145. A merchant bouj^,^ o g^ons i H< 
but being dattl^^e^ f 5 gdons ? H ga"; 

"^^^--,s.? 57 gallons? 

4' 
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he agreed to make a discount of ^1^ of the whole 
price. How much was the rice pei pound after the 
discount? 

7. If 8, boarders will drink a cask of heer in 12 
how long W'>nld ii last one boardetx? How long 
last 12 boarders ? 

f 2S men can build a' wall in 32 days, how 
^ eii would it take to do it ni 1 da}? How many 
menTvill it take to do it in 8 d\ys ? 

149. If 15 men can do a piece of work in 84 days, 
how many men must be employed to perform the whole 
in 1 day ? How many to do it in oO days ? 

150. If 18 men can perform a piece of work in 45 
days, how many days would it take 1 man to do it ? 
How long would it take 57 men to do it ? 

151. If 25 men can do a piece of work in 17 days, 
in how many days will 38 men do it ? ^r- 

152. If a man perform a journey in 8 days, by trav- 
elling 12 hours in a day. how many hours is he per^| 
forming it? How niany days would it take liim to per^^ 
form i| if he travelled only 8 houfs in a day f 

153. If a man, by working 11 hours in a dW^-'peV' 
form a piece of work in. 24 days, how many days will 
it take him to do it il he works i3 hours in a day ? 
'' 154. II I can have 5 cwt. carried '*! 38 miles foi;-J.4 
dollars, how far can 1 have 25 cwt. carried lo» li 
money : ^ ^^^ much 

1 55, Suppose a man agrees to pay:^ -^ •. 
wheat, and that il will take 43 bushels ij| buy. 
h wheat is 7 shillings per bushel ; how m^^^ ^t^at will 71 
/ gjieh whejte is 9 shillings per buv<;hel ? ^ 

|L #• '-^l^Vi^s of daVi?-eiSf^"^ "dollars, what will 
^ be tile pric^ of ;^ yard ? 

^i 45. If 18 lb. of raisins cost J^ dollars, what is that 
iZsJ^^ lb. ? What would be the price of 5| lb., at that 
i Wne? . / 

V^V^A^. If 11 lb. of butter cost 2^^^ dollars, v\hat w "^ ^ 
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furnished f of the stock and B ^ ; they gained $864 00 ; 
what was each one's share of the gain ? 

169. Three men, A, B, and C, traded in company ; 
A furnished ^ of the capital ; B ||, and C the i:fifit. 
They gained $8,453.67 ; what was each one's sh ' 
the dividend ? 

^»60. Two men. B and C, bought a barrel 
together. B paid 5 dollars and C 3 dollars; v ^^^ 
of the whole price did each pay? What part or the 
flour ought each to have ? 

161. Two men, C and D boughi a hogshead of 
wine; 6.,paii^47.00 ; and D, 53.00; how many dol- 
lars did they both pay ? What part of ihe whole price 
did each pay ? How many gallons of the wine ought 
each to have ? 

i62. Three men, C, D, and E, traded in company ; 
C put in $850,00 ;P, $942.00; andE,$ ,!8*00; how 
many dollars did they all put in f What part of the 

Khole did each put in? They gained $ ,353.18; what 
as each man's share of the gain ? 
163. Five men, A, B, C, D, and E, freighted d ves- 
sel; A put on board goods to the amount of $1,000.00; 
B, $15,000.00 ; C, $1 1,000.00 ; D, $7,5(>0.00 ; and E, 
$850.00. During a storm the captain was obliged to 
*^X5>.w overboard goods, to the amount of $ 3,400.00 ; 
l4ias each man's sh^re of the loss? 
$3,00CThree men bought a lottery ticket for $20.00 ; 
gain $250.0v.^id $4.37; G, $8.53; an,d H, the lest. 

143. A mpiize of 15,000.00 ; whaiLwas the shar 

$», 800.00.; h . \ --^^ 

thefirst cfiet f men hired a pasture fr;^V^2.00, p 

144. A metrses; Uie^sgr-^ h7inb> -^^^ ^l> £1^ 
$55 28 ; how niWhMnust he jelj^,', ^ 
gain 4 of the first "cost ? ^ vo ' 

145. A merchant bou^ 2^m^^^^' I 
but being datnage^^^V 5ga^ons? ^1 S^" 

^^^^^- "^^:-&ns ? 57 gallons ? 
J5%Aatis.V ofl?of2?of3> 

7 . 
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168. What is i|^| of 87 ? 

169. Whatis^ll-y of 3; 

170. Whatis^Vyy of 47? 

171. Multiply |;a by 7 ? 
?472. What is 3 7 3 ^f 7 7 

Multiply 973 by ||J. 

Multiply III- by 973. 

Muhiply 471 by ^Vy. 

;. Multiply ^\«^ by 471. 

177." Multiply ^%W by 138. 

178. Multiply 138 by ■j%%\. 

179. Multiply ^|«^ by 950. 

180. Multiply 950 bj 
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XVII. 1. If 2 lb. of figs cost I of a dollar, what is^ 
that a pound ? 

2. If 2 bushels of potatoes cost | of a dollar, what is 
that a bushel ? What would be the price of 8 busheiil ' 
at jjiat rate ? 
-*.^^. If I of a barrel of flour were to be divided equall]|^ 
am ^ 3 men, how much would each have? 

4./8.flf 3 horses consume -j\ of a ton of hay in I month, 
iowr^9» tJich will 1 horse consume ? How much would 
ll IjTeis cost j-^nsume in the same time ? 

5 40. What is l/^beef cost || of a dollar, what would ^ 
a n.41. If 12 cwt. of si^f costJs'lS:^!, ^9.1\ at^that r^? 

(Ilqr.? What of I lb.? ^ ^ /" 

7 42. At 4 dollars for ij| gallons of wine, how much 

may be bought for^7| dollars? ^ ^ ^ 

JSTote. Find how much | a dollar will buy. 

43. If 34ordtof wood cost 20 dollars, what will 7i 
cords cost ? ' ^ 

44. If 19 yards of cloth cost 156 dollars, what will 
be the prictf of ;^ y»ird ? 

45. If 18 lb. of raisiins cost .24. dollars, what is that 
6r lb. ? What would be the price of 5| lb., at that 



46. If 11 lb. of butter cost 2/^ dollars, what w' 
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10. A man laboured 15 days for 20^ dollars; how 
much would he earn in 3 months, at that rate, allowing 
26 working days to the month ? J ^ 

11. A man travelled 88^*^ miles in^l7 
far did he travel in an hour ? 

12. A roan travelled 476^ miles in 8 days; how far 
did he travel each day, supposing he travelled thdHjkie 
number of miles each' day ? ^|H 

13. Divide 77-^^ busihels of corn equally among 
15 men. 

14. If 23 yds. of cloth cost 175| dpUars, what is that 
a yard ? 

f 15. If 35. lb. of raisins cost 3^^^*^ dollars, what will 
2 cwt. cost at that rate f 

16, A man 3ivtded ^ of a waterlhelon equally be- 
tween 2 boys ; how niuch^d he give them apiece? 

17. Suppose you had J of a pine apple anrd should 
divide it into two equal parts; what part of the whole 
apple would each part be ? ^^ 

^ IS. If you divide | of a bushel of corn equally ^ >^ta*»»i«> 
iween 2 men, how much would you give theiii api ^ef 
1 9. What is i of I f ><^ Vn no 

^ 20. If you divide ^ of a boshel of<^ s5' <^\ aI<i^o 
jfc men, how much would you give the/^ *^p.M ; and i 
7m J^^ote. Cut the third into two p' ^ ^' "^'fl "L^Kn'^e 
Hnarts be ? ^..wu.>. .. .,. . Sm)uut of $ 3,400.00 ; J^^ ♦ 

V ""l4^as each man's slnre of the loss? \^ 

i^^ ^^ OOCThree men bought a lottery ticket for $20.00 , ^ 
r ^X^o.ni^^id «4.37; G, $8.53; and H, the lest. ^ 



tL ^'^^OOiaid $4.37; G, $8.5: . . , ^ 

^ T4t \ \^P"ze of 15,000.00 ; whatU^as the shai:^ 
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S;;rf^.'-nh.ed pasture .C^^;^ 
T44. A meirses:.tl.e^|f.C-2 hhrtij^P^^^V -^ 



$35 28 ; how nAioli/ must he 
gain f of the first "tost? j 

145. AmercUanl boii 
but being daiffagg'^gy g 
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ost. How.r- .? 
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12 hours, how^ m^ 

hours, at that rate.. 
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29. If 3 lb. of raisins cost j of a dollar, what is that 
a pound f What will 2 lb. cost at that rate ? What 7 lb. ? 

30. What is I of I .? What is f of j ? What is | of ^ ? 

31. If 7 lb. of^sugar cost ^ of a dollar, what is it 
a pound ? What will 5 lb. cost at that rate ?^'^Vhat 
would 1 5 lb. cost ? 

3» What is I of I ? What is 4 of | ? What is V 

SiJr During a storm, a master of a vessel was obliged 
to throw overboard j*y of the whole cargo. What pa/t 
of the whole loss must a man sustain who owned ^ of 
the cargo ? 

34. A man owned ^^y of the capital of a cotton 
manufactory, and sold ^^ of his share. What part of 
the whole capital'did he sell ? What part did he then 
own? 

35. If 3 buj*iils of wheat cost b\ dollars, what is it 
a bushel ? What will 2 bushels cost at that rate ? 

36. What is J.'Sf .01 .^^ What is | of h\ ? 

37. If 4 dollars will buy 6| bushels of rye, how much 
will one dollar buy? How much will 3 dollars buy? 

38. What is \ of 5| ? Wiiat is | of 5| ? 

39. If 17 barrels of flour cost $ 1 07 1, what will 23 
barrels cost } 

40. What is 14 of lOrf? * 

41. If 12 cwt. of sugar cost $l3r|, what is the price 
of 1 qr.? Whatof I lb.? 

42. At 4 dollars for ij| gallons of wine, bow much 
may be bought for^7| doilar^? — -- •—^ - - 

Note. Find how much ^ a dollar will buy. 

43. If 3 ^orc^r of wood cost 20 dollars, what will 7| 
cords cost ? * * 

44. If 19 yards of cloth cost 156 dollars, what will 
be the pric^ of :\ yard ? 

45. If 18 lb. of raisins cost .%\^ dollars, what is that 
r lb. \ What wouid be the price of 5| lb., at that 

,46. If 11 lb. of butter cost 2^^^ dollars, what w ^ 
E^'^ost? ^C'^y^/ /^ 
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47. If 7 gallons of vinegar cost | of a dollar, what 
will 274^ gallons cost ? 

48. If I lb. of sugar cost -JJ of a dollar, what will 
l7H||.cost? ^ »1* 

49^f a yard of cloth cost 7-^^^ doflars, what will ^ 
of a yard cost? J 

50. At /y of a dollar a yard, what will 4 of ^ard 
of cloth co&t f ^ 

51. At 3| shillings a yard^what will 7| yds. of rib- 

\ 52. At 3 dollars a barrel, what part of a barrel of 
cider may be bought for \ of a dollar ? 

53. At 4 dollars a yard, what part of a yard of cloth 
may be bought for y of a dollar i 

,54. At- 2 dollars a yard, how much cloth may be 
bought for 5| dollars t 

55 At 2 dollars a gallon, how much brandy may be 
bought for 74 dollars t ^ 

56 At 3 shillings a quart, how many quarts- of wine 
may be bought for }7-| shillings ? 

57. At 6 dollars a barr«*l, how many barrels of flour 
may be bought lor 45j\ dollars ? 

58. If I cwt. of iron cost 4| dollars, what will 5^ 

CWt. cost ? _y' 

59. A man faihng iti trade can pay only | af a dol- 
lar on each dollar ; how much can he pay on 7^ dallars ? 
How much on 23| dollars ? 

60. A man failing in trade 'is able to pay only || of 
a pound on a pound ; how much can he pay on 
17£. i5s. ? 

61. A man failing in trade is able tcnpTiy.only 1 7s. on 
a pound ; what part of each pound will he pay? How 
much will he pay on a debt of 147£. 14s. ? 

62. What is 4 of II? 

63. Divide ^y^ b> 6. 

64. Multiply ^^ by }. v 

^. What is Vy '♦fy* ? 
-dedliply l-J by ^\. ' 
rvide ^ by 25. 
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68. Divide 15|| by 8. . ^ 

69. Multiply I5||by ^. ^ > 

70. What is ^Vt «f 1 Vt ? ^-M 

71. Multiply 13* by ^V 4^W 

72. Multiply 133V*T ^Y ^^' t 9 

73. Multiply 1,647| by i7||^/^/ t T V 
'^4.'How many times is 3 contained in l-Tj ? 

75. How many limes is 9 contained in 47^\ ? 
76.%low manv times is 17'contained in 253|f ? 

77. What part of 2 is | ? 

78. What part of 7 is ^^ ? 

79. What part of 19 is^J? 

80. What part of 123 is ^Vt ^ 

81. What part of 8 is 7| ? 

82. What part of 19 is 14|f 
S3. What part of 82 is 19-^%? 

^ 84. What part^of 125 is 47^^? 

XVIII. I. If 1 lb. of butter cost \ of a dollar, how 
much will 2 lb. cost ? What will 4 lb. cost ? 

2. At I of a* dollar per lb., what will 2 lb. of raisins 
cost.? What will 3 lb. cost? What will 6 lb, cost? 

3. If 1 man will consume -I of a bushel of corn in a 
week, how much will 2 men consume in the same time? 
How much wjll 4 men consume? How much will 
8 men conjsume ? *-' 

4. If a horse will consume^ of ?i bushel of oats lA 
a day, how much will he consume in 3 days ? How 
much in 9 days ? 

5. If 1 man can do -^^ of a piece of work in a day, 
how much of it can 2 men do in the same lime? How 
much of it can 3 men do? How much of it can 4 men 
do ? How much of it can 6 men do ? How much of 
it can 1'2 men do ? 

6. If a oi^n dfink -^-^ of a barrel of cider in a week, 
^^ttiA^gf^^Xdi he drink in 2 weeks ? How much 

1*' C 4^*5 itien/ivink in a week at that rale ? Hov^ much ' 
■ L^ii a m^drink in a week 1 How mucb would 9' y- 
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men drink in a week ? How much would 40 men drink 
in a week ? 

7/;ir a horse consume 2| bushels of oats in a week, 
how njVic^ vtpuld he consume hi 4jfveeks ? How much 
in ipveeks f ^ 

«. At 7/^ doIlars#a barrel, what cost 5 barrels of 
flour ? 

9. If a horse will eat -^^^ of a ton of hwr in a 
month, how much will 2 horses eat ? How much will 
8 horses eat ? 

10. 1/ it take*"!^! yard of cloth to make a coat, how 
much will it take to make 8 coats? How much to 
make 24 coats f 

11. If a barrel of cider cost 3^*/^ dollars, what will 
10 barrels cost ? What will 25 barrels cost ? 

12. Multiply 2*V ^V ^' ^ 

*^ by) 8. - -^ ^ 



13. Multiply tt 

14. Muhiply t:Vt by 25. 

15. Multiply ^Vt by ^r 

16. Multiply |i4 by 9; 

17. Multiply III by 4. 
IS. Multiply VVVV by lOO, 

19. Multiply 43|J by 28. 

20. Muhiply 137yV7 by 3, 

21. Multiply I BjS. 
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Note. 8 times | = I ; 8 times | is 7 times as mucli, 
that is, 7. Perform the following examples in a similar 
manner. 



22. How much is 7 times ^ ? 

23. How much is 19 times || ? 

24. How much is 23 tin>es \\ ? 

25. Multiply 7| by -§. 

26. Multiply f9^*y by 17^ 

27. Multiply l23| by 9.*' 

28. Multiply 43Jf f by 32r. 

29. Multiply .9.f\VT b/ /268. 

30. Multiply UriU by iOOO. 
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XIX. 1.* A mercbant bought 4 pieces of cloth, the 
first contained 1S| yards, the second 27| yards, the 
third 23J yards, and the fourth,25| yards. Hovr many 
yards in the" whole ? 

2. A gentleman hired 2 men and a boy for 1 w«ek. 
One man was to receive 5| dollars, the other 7|, and 
the boy 3|. How much did lie pay the whole ? 

3. A gentleman hired three men for 1 month. To 
the first' h« paid ^^^^ bushels of corn ; to the second, 
^S^-s bushels, and to the liiird, 33-,*^ bushels. How 
many bushels did it take to pay them t 

4. A man had 2^ bushels of corn in one sack, and 
2| in another ; how many bushels had be in both ? 

5. If '^ takes 1^ yard of cloth to make a coat, and 
§ of a yard to make a pair of. pantaloons, how much 
will it tvke to make both ? 

6. A (nan bought two boxes of butter? one had 
7| lb>in it, and the other 10| lb. How many pounds 
in both ? 

7. A boy having a pine apple, gave J of it to one 
sister, -I to another, and j- to his brother, and kept the 
rest himself. How much did he keep himself? 

8. A man bought three sheep ; for the first he gave 
6| dollars ; for the second, 8| ; and for the third, 9^, 
How many dollars did he give for the whole ? 

9. How many cwt. of cotton in four bags containing 
a|^follows ; the first 4^ cwt. ; the second, 5| cwt. ; the 
third, 4,\ cwt. ; and the fourth 7/^ cwt. ? 

10. A merchant bought a piece of cloth containing 
23 yards, and sold 7| yards of it ; how many yards 
had he left? 

1 1. A gentleman paid a man and a boy for 2 months* 
labour with corn ; to the man he gave 26^ bushels, and 
to the boy he gave 18| bushels. How many' bushels 
did it take to pay both ? 

12. Bought 8| cwt. nf sugar at one time, and 5| cwt. 
aij.nother; how much in the whole? 

"v 

*See First Lessoas, Sect Xltl. 




t)4" Arithmetic, Part I. 

13. Bought I of a ton of iron at one lime, and ^ of 
a ion at, another; how much in the whole ? 

14. There is a pole standing so that | of it is in the 
roud, |. of it in the water, and the rest above the water j 
how much of it is above the water? 

15. A merchant bought iA\^ cwt. of sugar, and sold 
8-J7 cwt.; how many lb. had heJefl? 

JVb^c. Reduce all fraclioJis to their lowest itern\s, 
after the work is completed, or before if convenient. 
In the above example -/y might be reduced, but it 
would not be convenient because it now has a common 
denominator with \^. The answer may be reduced to 
lower terms. 

16. Out of a barrel of cider there had leaked 7| 
gallons ; how many gallons were there left i 

17. A man bought 2 loads of hay, one contained 17| . 
cwt. and the other 23^^ cwt. How many cwt. in both ? 

18. A man haid 43^ cwt. of hay, and in 3 weeks his 
horse ate 6j®y cwt. of it ; how much had he left ? 

19. Two boys talking of their ages, one said he was 
9^ years old ; the other said he was 4-/-J- years older. 
What was the age of the second ? 

2(H A lady being asked her ag^ said that her hus- 
band was 37| years old, and she was not so old as her 
busband by 8^*^ years. What was her age ? 

21. A lady being asked ho^w much older her husband 
was, than herself, answered, that she could not tell ex» 
ectly; but when she was married her husband was 
28^iy. years old, and she was 22|. What was the dif- 
ference of their ages ? ^ . - 

22. Add together f and ^\. 

23. Add together J, ^, and |. 

24. Add together -^-^ and -y*y. 

25. Add together 13/^ ond 17-/^. 

2(}. Add together 137|, 26/^ and 243». 
S7. What is the difference between f and | ? 

What is the difference between y\ and 4| ? 

W^hat is the difference between 13^*-y and 8^*y»? 
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30. What is ihe difference between 137| and 98^ ? 

31. Subtract SS^Vfroin 63/^. 

32. Subtract 284^V7 fr^«» 813||. 

XX. 1. A man bought 15 cows for $345. What 
was the average price ? 

JSTote. Find the price of 3 cows, and then of 1 cow. 

2. A merchant bought l6 yards of cloth for $84.64; 
what was it a yard ? 

3. A merchant bought 18 barrels of flour for 
$114.66, and sold it so as to gain $1.00 ^ barrel. How 
much did he sell it for per barrel ? 

4. 21 men are to share equally a prize of 8,530 dol- 
lars ; how much will they hav« apiece ? 

5. A merchant sold a hogshead of wine for 1 13 dol- 
lars. How much was it a gallon ? 

6. A ship's crew of 30 men are to share a prize of 
847 dollars ; how much will they receive apiece ? 

7. A man has 1,857 lb. of tobacco, which he wishes 
to put into 42 boxes, an equal quantity in each box. 
How much must he put into each box f 

8. In 4^847 gallons of Wine, how many hogsheads? 
^9. At $48i^00 a barrel how many barrels of brandy 

be bought for $6a7.43 ? 
0. At $90.00 a top, how many tons of iron may be 
bought lor 2,486 dollars ? 

1 1 . If 23,000 lb. of iron cost $92,368.75, how much 
is it per lb. ? 

12. toivide 78k by 28. ^; 

13. pi vide 1,008 by 36. 

14. #ivide 1,728 by 72. 

15. pivide2,352by 56. 

16. Qivide-lSSby 15. 

17. Divide 487 by 18. 

18. Divide 1,243 by 25. 
— TD. Divide 37,864 by 63. 

20. Divide 19,743 by 112, 
^/. DJvide 4,383 by" 30. 
6* 
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22. Divide 6,487 by 50. 

23. Divide 1,673 by 400. 

24. Divide 13,748 by 7,000. 
26. Divide 100,780 by 250. 

26. Divide 406,013 by 4,700. 

27. Divide 3,000,406 by 306,000. 

28. Divide 450,387 by 36,000. 

29. Divide 78,407,300 by 42^000. 

30. Divide 1 5,008,406 by 480,000. 

* 
XXI. ' 1. Find the divisors of each of the following 
numbers, 15;.l^'20,.2;i, 24, 28, 42, 48, 64, 72, 
- 88, 98. • 

2. Find the divisors of each of the following num- 
i. bers, 108, 112, 114, 120, 387, 432, 846, 936. 

3. Find the divisors of each of the following num- 
bers, 8,000, 4,053, 1,864, 2,480, 24,876, 103,284, 
and 7,328,472. 

4. Find the common divisors of 8 and 24. ^'-- -« 

5. Find the common divisors of 16 and 36, 

6. Find the common divisors of 18* and 42. 

7. Find the common divisors of 21 and 56. 

8. Find the common divisors of 56 and 264. 

9. Find the comrhpn divisors of 123 and 642. ' 
iO. Find. the common divisors of 32, 96, and 1,43^. 

11. Find the common divisors of 7,362 and 2,484. 

12. Find the common divisors of 73,647, 84,177, 
and 9,684. 

13. Reduce || to its lowest terms. 

14. Reduce ^Vv ^^ ^^s lowest terms. 

15. Reduce ||§^ to its lowest terms. 

16. Reduce ^^Y^ to its lowest terms. 

17. Reduce -/yW ^^ '^^ lowest terms. 

18. Reduce -yV^Vi? ^^ '^s lowest.terras. 

19. Reduce* ^IJ^V to its lowest terras. 






XXII. 1. Reduce | and f to the least conimop 
i^k-s. ienominator. 
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2. Reduce ^ and -j-\ to the least common denom- 
inator. 

3. Reduce J- and ^ to the least common denom- 
inator. 

4. Reduce | and -/^ to the least common denom- 
inator. 

5. Reduce -/^ and -/^ to the least common denom- 
inator. 

6. Find the least common multiple of 8 and 12. 

7. Find the least common multiple of 8 and 14^ j- 

8. Find the least common multiple of 9 and 15. 

9. Find the least common multiple of 15 and 18. 

10. Find the least common multiple of 10, 14, 
and 15. 

11. Find the least common multiple of 15, 24, 
and 35. ^' .'/\- -^ - 

12. Find the least common multiple of 30, 48, 
and 56. 

13. Find the least common multiple of 32, 72, 
and 120. 

14;- Find the least common multiple of 42, 60, 
and 125. 

15. Find the least common multiple of 250, 180, 
and 540. 

. 16. Reduce ^'^ and /g- to the least common denom- 
inator. 

17. Reduce -^j and /^ to the least common denom- 
inator. 

18. Reduce /^, /y and \l to the least common de- 
nominator. 

19. Reduce |, .|, ^^^ and /y to the least common 
denominator. , 

20. Reduce ^^y, ^'y, and -/y to the least common 
denominator. 

^ HI. Reduce ^y^ and //y to the least common de* 
nominator. 

22. Reduce ^IJ^ and XEi^sis ^o the lea^tLfiOULiBOii, 
denominator. 
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23. Reduce tVtV ^"^ tIISv ^° ^^^^ l^ast common 
denominator. 

24. Reduce Tj^l^Y and ^^Virir ^^ ^^^® ^^^^^ common 
denominator, v 

/^XXilL 1.* At -| of a dollar a bushel, how many 
bushels of potatoes may be bought for 5 dollars i* How 
many at | of a dollar a bushel ? 

2. At f of a shilling apiece, bow many peaches may 
be bought for a dollar ? How many at y of a shilling 
apiece ? 

3. A gentleman distributed 6 bushels of corn among 
some labourers, giving them ^ of a bushel apiece; how 
many did he give it to ? How many would he have 
given it to, if he had given f of a bushel apiece f 

4. If it takes f of a bushel of rye Jto sow 1 acre, 
bow many acres will 15 bushels sow? 

5. A merchant had 47 cwt. of tobacco which he 
wished to put into boxes, containing ^-^ cwt. each. 
How many boxes must he get ? 

6. A gentleman had a hogshead of wine which he 
wished to put into bottles, containing -fj of a galloa 
each. How many bottles will it take ? 

7. If Tj\ of a barrel of cider will last a-family I 
week, how many weeks will 7 barrels last? 

Q- If -ST of a bushel of grain is sufficient for a 
family of two persons 1 day, how many days would 16 
bushels last? How many persons would 16 bushels 
last i day ? 

9. If a labourer drink -H of a gallon of cider in a 
day, one day with another, how long will it take him 
to drink a hogshead ? 

10. If an axe-maker put -j^ of a lb. of steel into an 
axe, how many axes would I cwt. of steel be sufficient 
for? 

11. If it take 1^ bushel of oats to sow an acre, how 
many acres will 18 bushels sow ? 

* Sec First Lessons, Sect. XV. 
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12. If it take l| bushel of wheat to sow an acre, 
now many acres will 23 bushels sow ? 

13. At 1| dollar a bushel, how much wheat may be 
bought fur 20 dollars ? 

14. At 3^ dollars a barrel, how many barrels of 
cider may be bought for 40 dollars ? 

15. At the rate of 15| bushels to the acre, how 
many aceps will it take to produce 75 bushels of rye ? 

IG. At 44 dollars per cwt., how many tons of iron 
can 1 buy for $l50? 

17. At l\^ cents per lb., how much steel can I buy 
for $50.00 ? 

18. If a man can perform a journey in 580 hours, 
how raaqy days will it take him lo perform it if he 
travel 9^^^ hours in a day } 

19. How many coats may be made of 187 yards of 
cloth, if 3^^ yards make 1 coat f 

20. In 43 yards how many rods ? 

21. In 87 yards how many rods ? %■ 

22. In 853 feet how many rods ? 

23. In 2,473 feet how many furlongs ? 

24. In 43,872 feet how many miles f 

25. If 1 bushel of apples cost | of a dollar, how 
many bushels may be bought for | of a dollar ? 

26. At I of a dollar a dozen, how many dozen of 
lemons gitiy be bought for 4 of a dollar? How many 
dozen for 1| dollar ? 

27. At I of a dollar a dozen, how many dozen of 
oranges may be bought for ^ of a dollar ? How many* 
for 2-J dollars ? 

28. At I of a dollar a bushel, how many bushels of- 
apples may be bought for | of a dollar ? How many 
for 5| dollars?' 

29. At 1 of a dollar per lb-, how many pounds of 
figs may be bought for | of a dollar ? How many 
pounds for 1 J dollar? 

30. At ^ of a dollar a bushely_4g»r many bushels of 
apples may be bought for 1| dollar? 

31. If 4 of a chaldron pf coal will supply a ^^^jrZ 
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»'eek, how many weeks will J of a chaldron sup- 
ply ii? 

32. If 1 lb. of sugar cost -J of a dollar, how many 
pounds may be bought for | of a dollar ? How many 
pounds for 1| dollar? 

33. At -J of a dollar per bushel, how many bushels of 
apples may be bought for j of a dollar? How many 
at I of a dollar per bushel ? ■..•■$ 

34. At I of a dollar per bushel, how mUny bushels 
of potatoes may be bought for ^ of a dollar? How 
many at |. of a dollar per bushel ? 

35. At I of a dollar a bushel, how much corn may 
be bought for ^ of a dollar ? how much for ^ of a 
dollar ? 

36. At f of a dollar per bushel, how much rye may 
hrf bought for i of a dollar ? How much for J„of a 
*Jlar? • . *^ 

' 37. At ^^ of a shilling apiece, how many e§gs may 
be bought for f of a dollar } 

38. If it take -^ j of a pound of flour to make a penny- 
loaf, how many penny- loaves may be made of | of a 
pound P 

39. If a four-pennv loaf weigh -f-j of a pound, bow 
many will weigh | of a pound ? * . 

40. If a two-penny loaf weigh -j*j of a pound, how 
many will weigh 1| lb. ? How many will weigh 7| lb.? 

41. If a six-penny loaf weigh -j^ of a pound, how 
many six-penny loaves will weigh | of a pound ? How 
many will weigh 4|- lb. ? 

42. If I of a pound of fur is sufficient to make a 
hat, how many hats may be made of 4^\ lb. of fur. 

43. If 10 oz. of fur is sufficient to make a hat, how 
many hats may be made of 4 lb. 7 oz. of fur ? 

44. li 1 bushel of apples cost f| of a dollar, how 
many bushels may be bought for 3 J dollars f 

45. If a bushel of apples cost 2s. 5d. how many 
bushels may be boi^bt for 3 dollars and 5 shillings ? 

46. If If, that is, J of a yard of cloih will make a 
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coat, how many: coats may be made from a piece con- 
taining 43| yards ? 

47. If 2| bushels of oats will keep a horse 1 week, 
how long will 18| bushels keep him ? 

48. If 4| yards of cloth will make a suit of clothes, 
how many suits will 87| yards make f 

49. If a man can .build 4-^^ rods of wall in a day, 
how many days will it take him to build 84^\ rods ? 

50. If ll of a ton of hay will keep a cow through 
the winter, how many cows will 2S'^j tons keep at the 
same rate ? 

51. At 9|4- dollars a chaldron, how many chaldrons 
of coal may be bought for 37| dollars ? 

62. At I4y\ dollars per cwt., how many cwl. of yel- 
low ochre may be bought for 243|^ dollars ? 

53. At 25^\ dcjlar a cask, how many casks of claret 
wine may be bought for 387-j.\. dollars ? 

64. At 95-J-J dollars a ton, how much iron may be 
bought for 2,9567 dollars ? 

65. How many times is /y contained in 11 f 
dO. How many times is j| contained in 83? 

67. How many times is 19-J|. contained in 253? 

68. How many times is 42-yYt contained in 1,677 ? 

59. How many times is ^ contained in 14| I 

60. How many times is -j*y contained in 37|- i* 

61. How many times is 34- contained in 24| ? 

62. How many times is 16j\ contained in 103-JI-? 

63. How many limes is 27y*y contained in T,605|.i^ 

64. At 3 dollars a barrel, what part of a barrel of 
cider may be bought for -J- of a dollar .'* 

65. At 7 dollars a barrel, what part of a barrel of 
flour may be bought for -J of a dollar ? What part for 
I of a dollar ? ■ 

66. At 11| dollars per cwt., what part of 1 cwt. of 
sugar may be bought for | of a dollar ? What part 
of 1 cwt. may be bought for | of a dollar ? What part 
for 3| dollars ? 

67. At 93| dollars per ton. what part of a ton of iron 
may be bought for 25|. dollars ? Jr 
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68. When corn is | of a dollar a bushel, what part of 
a bushel may be bought for f of a dollar ? 

69. Two men bought a barrel of flour, one gave 2| 
dollars and the other S^ dollars; what did they give for 
the whole barrel ? What part of the whole value did 
each pay ? What part of the flour should each have ? 

70. Two men hired a pasturp for 21 dollars. One 
kept his horse in it 5| weeks, and the other 7| weeks ; 
what ought each to pay ? 

71. W^hat part of 7| is 24 ? 

72. What partof 63^ is 13§ ? 

1 73. What part of 107^ is 93^ ? 
74. What part of 3,840^\ is s\ ? 

^75. What partof|is^V- 
'76. What part of 11| is Ijf? 

77. What part of 28^V »s l3f ? , 
! 78. What part of 137^\. is,97,\ ? 

79. What part of 387/^ is ^-f ^ 2 , 
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XXIV. I.* If I of a gallon of brandy cost $0.75, 
what is that a gallon ? 

2. If I of a ton of hay cost $13,375, what is that 
a ton ? 

3. If I of a yard of cloth cost $2,875, what is that 
a yard ? . 

4. If i of a hhd. of brandy cost $27.00, what will 1 
hhd. cost at that rate ? 

5. A merchant bought -y of a pipe of brandy for 
$38.56 ; what would the whole pipe- come to at that 
rate f 

6. A smith bought ^ of a ton of iron for $12.43 ; 
^l^t would a ton cost at that rate ? 

f^ 7. A merchant owned j\ of a ship's cargo, and his 
share was valued at $8,467.00; what was the whole 
ship valued at f 

8. A gentleman owned stock in a bank to the 
amount of $8,642.00, which was 3V ^f ^^^ whole stock 

he bank ; what was the whole stock ? 

•See First Lessons, Sects. VI. and XI. 
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9. A gentieraan lost at sea $4,843.67, which was 
<g\- of his whole estate^ how much was his whole prop- 
erty worth ? 

10. A gentleman bought stock in a bank to the 
amount of $873.14, which was ^^y of the value of his 
whole property. What was the value of his whole 
property ? 

1 i . A man bought | of a bushel of corn for ^ of a 
dollar ; what would be the price of a bushel at that 
rate? • 

12. A man bought -J of a bushel of rye for | of a dol- 
lar ; what would a bu^shel cost at that rate ? 

13. A man sold | of a yard of cloth for ^ of a dol- 
lar ; what would a yard cost at that rate ? 

14. A grocer sold j- of a gallon of wine for -^j^ of a 
dollar; what was it agallon? . 

l&v A grocer sold -^V of * barrel of flour for /^ of a 
dollar ; what was it a barrel ? 

16. A merchant sold | of a ton of iron for 19| dol- 
lars ; how much was it a ton ? 

17. A merchant sold -j^^ of a hhd. of brandy for 
$1 1^%. ; how much was it per hhd. ? 

18. A ship of war having taken a prize, the captain 
received -yV of the prize money. Uis share amounted 
to $3,487^Vt. Wh|f was the whole prize worth ? 

>/ 19. If f of a gallon of molasses cost 20 cents, what 
will ^ cost? What will a gallon cost ? This question 
IS the same as the followh>g t If 2 quarts of molasses 
cost 20 cents, what is it a quart ? How much a gallon ? 

20. if I of a gallon, that is 3 quarts of molasses cost 
24 cents, what will ^; that is Iquart, costf 

21. If I of a yard of cloth cost 6 dollars, what cost<f ? 
What will a yard cost ? 

22. If I of a gallon, that is 3 pints, of wine cost 
90 cents, what will ^, that is 1 pint, cost ? What will 
a gallon cost ? 

23. If I of a gallon of brandy cost 95 cents, what 
will -J cost ? What will a gallon cost ? 
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24. If { of a yard <fr broad cloth cost $6.00, what 
will \ cost ? What will a yard cost ? 

25. IF ^ of a box of lemons cost $2,40, what will 
\ cost ? What will the whole box cost ? 

26. If I of a hhd. of molasses cost $l6.00, what will 
the whole hogshead cost ? 

27. A man travelled 12 miles in ^\ of a day; how 
far did he travel in -^^ of a day ? How far would, he 
travel in a day at that rate ? 

28. A man bought f of a barrel of flour for $4.85, 
what would be the price of a barrel at that rate ? 

29. A man being asked his age answered, that he 
was 24 years old when he was married, and that he 
had lived with his wife 4 of his whole life. What part 
of his whole age is 24 years ? What was his age ? 

30. A smith bought -j\- of a ton of Russia iron for 
$25.35 ; what would be the price of a ton at that rate ? 

31. Bought! of a yard of 'cloth for $5.00; what 
would be the price of a yard at that rate i 

32. If I of a gallon of molasses, that is, 3 pints, cost 
17 cents, what will |, 1 pint, cost.'* What w LI 1 a gal- 
lon cost ? 

33. Ify'y of a pound of snuflf, (5 ounces,) cost 14 
cent, what cost -^^ lb., (1 ounce t) ,, 

34. If -j% of a chaldron of co0 cost $5, what cost* 
^ .? What is that a chaldron .? • 

35. A man travelled 4 miles in 4 of an hour ; how 
far would he travel in an hour at that rate ? 

36. If ^\ of a ship's cargo is worth $14,000, what is 
the whole cargo worth ? 

37. A owns 4t ^^ ^ ^^^' mine, and bis share is 
worth $3,500. What is the.whole mine worth ? 

38. If ^V^ of the stock in a bank is worth $63,275, 
what is the whole stock worth i 

39. If 1| yard of cloth is worth $11, what is a yard 
worth.'* - . 

' 40. If 2| bushels of corn is worth 13 shillings, what 
bis a bushel worth ? 
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41. If By^ bushels of wheaf^^^^^L what is it a, 
bushel f What would 50 bushels^HHmat rate ? 
^ 42. A man sold 61^^^ cwt. of sugar for $587 ; what 
would be the price of 17| cwt. at that rate ? 

43. If 4 of I lb. of butter cost |- of a dollar, what 
will I of 1 lb. cost.^ What will 1 lb. cost ? 

44. If I of 1 lb. of raisins cost -^y of a dollar, what' 
will J of 1 lb. cost ? What will 1 lb. cost ? 

45. If ^ of a bushel of corn cost ^ of a dollar, what 
is that a bushel ? 

46. If rf\ of a barrel of flour will serve a family |^ 
of a month, how long will one barrel serve them ? How 
long will 5 barrels serve them ? ^is)? *^ 

47. If y of a yard of cloth cost 4f ooUars, what 
is that a yard? W^hat will 17| yards cost at that 
rate ? • :^j^ 

48. If^\ of a hhd. of wine cost#0| dollars, what 
will be the price of a hhd. at that rate ? 

49. If 3^ cwt. of iron cost § 14 1, .what is that per 
cwt.?/ 

50. If 7| lb. of butter cost $1^-X9 what would be the 
price of 27| lb. at that rate ? 

51. A merchani bought a piece of cloth containing 
54| yards, and in exchange gave 32^ barrels of flour-; 
how much flour did one yard of the cloth come to ? 

•How much cloth did I barrel of the flour come to? 

52. If ^ of a yard of cloth cost -J of a p^und, what 
will ^'-j. of an ell English cost ? 

53. If I of a barrel of flour cost If J5., what will 43| 
barrels cost? 

54. A person having | of a vessel, sells ^ of his share 
for $''>,400 00, what part of the whole vessel did he sell ? 
What was the whole vessel worth ? 

55. If ^ of a ship be worth f oi her cargo, the cargo 
beirTg valued at 2,(;00jS., what is the whole ship and 
cargo worth ? 

5^lf by travelling 12^ hours in a day, a man per- 
a journey in 7|- days, in how many days will he 
>rn) it, if he travel but 9| hours in a day ? 
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57. If S^J^^^^V^^f ^cres, in 11| days, in bow 
,'inaiiy days^^H^Pn do the same ? 

58. If 5 men mow 72^ acres in llf days, how many 
acres will they mow in 5^ days ? 

59. There is a pole, standing so that ^ of ft i3 in the 
water, ^ as much in the mud as in the water, and 7-| 
feet of it is above the water. What is the whole lengtb 
of the pole ? - 

60. A person having spent | and ^ of his money had 
$26| left. How much bad he at first ? 

61. Two men, A and B, having found a bag of 
money disputed who sbopld have it. A said |, -J* and 
^ of the money made 1 30 dollars, and if B could tell 
how much was in it be should have it all, otherwise, ht. 
should have nothing. How much was in the bag ? 

"62. 45 is 4 of w^at number ? 

63. 486 is -jVof wbat number? 

64. 68 is 4 of what number ? 

65. 125 is II of what number ? 

66. 376 is 1-4 of what number? 

67. 17 is ^7 of what number ? 

68. 3 is AV of what number ? 
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3 is * • 

£9. 68 is ^*y of what number? 
'"70. 253 is T-^l^ of what number? 

71. 37 is 411 of what number ? 

72. 6846 is -j^^-g^ of what number? 

73. 384* is xVVA of what number? 

74. I is 4 of what number ? 

75. I is I of what number? 
76. 
77. 
78. 
79. 
80. 



4 
T 
3 



is 4 of what number ? 



TT is 4 of what number ? 



44 is T^, of what number ? 
14 is x«-y of what number ? 
Ir is 44 of what number ? 

81. 444 is t\ of what number? 

82. 44 is III' of what number? 

83. 44 is ^V/y of what aumber ? 

84. 34 is 44 of what number ? 

86. 14^V is y-yV ®f ^**^^ number? 
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86. 28| is /^V of what num 

87. i35H is :yV of what number i 

88. 384^%. is Vt of what number? 

89. 1 3^1 is fl J of what number ? 




90 Divide 13^1 by 45|. 

91. IS^ i»|| of wtutt a«MBber ? 

92. Mmie 1 841 by ^f 

93. 42|| is yof V»rhai number? 

94. Divide 42| by 2|, that is V'- 

95. 384^\is y of what number? 
96 Divide 384-*^ by 3| or y . 

97. 4S is 4 of what number.'^ 

98. How many limes is 4 contained in 42 ? 

99. Divide 42 by |. * 

100. 3-j\ is 4 of what number? ^^;^ 

10 1. How many limes is \ contained in 3^*^ ? 

102. Divide 3^*Y by 4. 

103. 1 3| is y of whai number ? 

104. How many times is 24 or y contained in 13|? 

105. Divide 13|. by 2\ 2.' 

106. A merchant sold a quantity of goods for $252.00, 
which was \ of what it cost him.^ How much did it 
cost him, and how much did he gaia ? 

107. A merchant sold a quantity Jgoods for $243.00, 
by which he gained 4 of the first ^st. What was the 
firs cost, and how much did he gain ? 

JVo^c. If he gained 4 of the first cost, $243.00 must 
be 4 of the first cost ? 

108. A merchant sold a quantity of goods for 
$3,846.00, by which bargain he gained \ of the first 
cost What was tlie first cost, and how much did he 
gain? 

109. A merchant sold a hhd. of wine for $ . 08.43, by 
which bargain he gained 4 of the first cost. What was 
the first cost per gallon ? 

1 lO. A merchant sold a bale of cloth for $347.00, by 
which he gained -^^ of what it cost him ? Hov^ VGwM<da 
did itcostbim, and how much (|id Vie ^ivwt 
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^oie. iniimpiB -j\ of the first cost, $347.06 
roust be ^^ of the first cost. 

1 1 1. A merchant sold a quantity of flour for $147 00, 
by which he gained i of the cost. How much did it 
cost, and how much did be gain ? 

1 12. A merchant sold a quantity of goods for 
$6,487.00, by which be gained -/j of the cost. How 
much did he gain ? 

113. A merchant sold a quantity of goods for $187. 00, 
by which he lost ^ of the first cost. How much did it 
cost, and how much did he lose ? 

Note. If he lost \ of the cost, $187.00 must be | 
of the cost. ^ 

114. A merchaiit sold a quantity of molasses for 
$258.00, by whicfi he lost | of the cost. How mucb 
did Ft cost, and how much did he lose ? 

115. A merchant sold a Quantity of goods for 
$948.00, by which he lost ^V*^' ^^^ ^^st. How much 
did he lose ? 

1 16. A merchant sold 3 hhds. of molasses for $67,23, 
by which he lost -^j^ of the first cost. How much did 
he lose ? How much on a gallon ? 

*' 117. A raerchaft sold 93 yards of cloth for $527.43, 
by which he lost ^j of the cost. How much did be 
lose on a yard ? 

118. A merchant sold a quantity of goods so as to 
gain $43, which was ^ of what the goods cost him. 
How much did they cost f 

119. A merchant sold a quantity of goods for 
$273.00, by which he gained 10 per cent, on the first 
cost. How much did they cost ? - 

JVote. 10 per cent.is lO dollars on 100 dollars, that 
is ^y\^. 10 per cent, of the first cost therefore is -jYir <^f 
the first cost. Consequently $273.00 must be \l^ of 
the first cost. 

120. A merchant sold a quantity of goods lor 
$135.00, by which he gained 13 per cent. How 

'^h did the goods cost, and how much did he g^mf 
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121. A merchant sold a quantJ^Hpiods for $3,8t5, 
by which he gained 65 per cent. How many dollars 
did he gain ? 

122. A merchant sold a quantity of goods for 
$983*00, by which he lost 12 per cent. How much 
did the goods cost, and how much did he lose ? 

JVote. If he lost 12 per cent,, that is ^y^, he must 
have sold it for -f^j^ of what it cost him. 

^ 123. A merchant sold 3 hhds. of brandy for $248.37, 
by which he lost 25 per cent. How much did the 
brandy cost bim, and how much did ])e lose ? 

124. A merchant sold a quantity of goods for $87.00 
more than he gave for them, b jr^w] iich he gained 13 per 
cent, of the first cost. Wharilfi the goods cost him, 
and how much did he sell them for ? 

J^Toie. ^ince 13 per cent, is -^VV* $87.00 must be 
tW ^^ ^^® ^^'s^ cost. 

125. A merchant sold a quantity of goods for $43.00 
more than they cost, and by doing so gained 20 per 
cent. How much did the goods cost him ? 

126. A merchant sold a quantity of goods for $137.00 
less than they cost him, and by doing so lost 23 per 
cent. How much did th« goods cost, and how much 
did he sell them for ? 

127. A has tea which he sells B for lOd. per lb. more 
than it cost him, and in return, B sells A cambrick, 
which cost him iOs. per yd.j for lis. 6d. per yd. The 
gain on each was in the same proportion* What did 
A's tea cost him per lb. ? 

JSToie. B gains 2s 6d. on a yard, which is ^ of the 
first cost, consequently lOd. must be ^ of the first cost 
of the tea. 

128. C has brandy which he sells to D for 20 cents 
per gal. more than it cost him ; and D sells C molasses 
whioli cost 23 cents per gal. for 3^ cents per gal., by 
which D gains in the same proportion as C. How 
much did C's brandy cost him per gal. ? < 
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129. A man being asked his age, answered, that it 
to his age ^ and -J of his age be added^ the sura would 
be 121. What was his age ? 

130. A man having put a sum of money at interest 
at 6 per cent., at the end of i year received 13 dollars 
for interest. What was the principal ? , 

JSTote. Since per 6 cent, is ^j^ of the whole, i3 dol- 
lars must be ^^^ of the principal. 

131. What sum of money put at interest for 1 year 
will gain 57 dollars, at 6 per cent. ? 

132. A man put a sum of money at interest for 1 year, 
at 6 per cent., and at the end of^the year he received 
for principal and intiMtt 237 dollars. What was the 
prmcipal r 

JSTote. Since 6 per cent, is j^^^ if this be added to 
the principal it will make -|.Jf> therefore $237 must 
be III of the principal. When the interest is added 
to the principal the whole is called the amount. 

133. What sum of money put at interest at 6 per 
cent, will gain $53 in 2 years ? 

JVote, 6 per cent, for J year will be 12 per cent for 
2 years, 3 per cent, for six months, 1 per cent, for 2 
months, &£c. 

134. What sum of money put at interest at 6 per 
cent, will gain $97 in one year and 6 months ? 

135. What sura of money put at interest at 6 per 
cent, will amount to $394 in I year and 8 mouths? 

136. -.What sum of money put at interest, at 7 per 
cent, will amount to £183 in 1 year? 

137. What sum of money put at interest at 8 per 
cent, will amount to $137 in 2 years and 6 months? 

138. Suppose 1 owe a man $287, to be paid in one ^ 
year without interest, and 1 wish to pay it now ; how 
much ought I .to pay him, when the usual rate is 6 
per cent. ? 

JVote. It is evident that I ought to p3y him such a 
as put at interest for 1 year will amount to $287. 
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The question therefore is like those above. This is 
sometimes called discount. 

139. A man owes $847, to be paid in 6 months 
without interest ; what ought he to pay if he pays the 
debt now, allowing money to be worth 6 per cent, 
a year f 

140. A merchant being in want of money sells a note 
of $100, payable in 8 months without interest. How 
much ready money ought he to receive, when the 
yearly interest of money is 6 per cent ? 

141. According to the above principle, what is the 
difference between the interest of $100 for 1 year, at 
6 per cent, and the discount of it for the same time ? 

142. What is the difference between the interest of 
$500 for 4 years, at 6 per 0t^ ^^^ ^^^ discount of 
the same sum for the same ti^^^ 




Miscellaneous Examples. 

In measuring surfaces, such as land, 8£C. a square is 
used as the measure or unit. A square is a figure with 
four equal sides, and the four corners or angles equal. 
The square is used because it is more convenient for a 
measure than a 6gure of any other a b 

form. The figure a b c d is a square. 
The sides are each one inch, conse- 
quently it is called a square inch. A 
figure one foot long and one foot 
wide is called a square foot ; a fig- 
ure one yard long and one yard wide 
is called a square yard, &c, • 

1. If a figure one inch long and one inch wide con- 
tains one square inch, how many square inches does a 
figure one inch w'^e' and two inches long contain f 
How many square inches does a figure ope inch wid« 
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a^d three inches long contain? Four inches long? 
Five inches long? Seven inches long? 

2. In a figure 8 inches long and 1 inch wide, how 
many square inches? How many square inches does 
a figure 8 inches long and 2 inches wide contain? 
3 inches wide ? 4 inches wide ? 5 inches wide ? 
8 inches wide ? 

3* If a figure 1 foot wide and 1 foot long contains 
1 square foot, how many square feet does a figure 1 foot 
wide and 2 feet long contain ? How many square feet 
does a figure 1 foot wide and 3 feet long contain ? 5 feet 
long? 9 feet long ? 1 6 feet long 2 

4. In a figiire 9 feet long and 1 foot wide, how 
many square feet ? How many square feet does a 
figure 9 feet long and jM||t wi^ contain ? 3 feet wide ? 

5 feet wide ? 7 feet \MHff 9^ feet wide ? ' 

5. How many square inches does a figure 13 inches 
long and 1 inch wide contain ? 2 inches wide ? 3 inches 
wide ? 8 inches wide ? 

6. How many square feet does a figure 16 feet long 
and 1 foot wide contain ? 2 feei wide ? 3 feet wide ? 

6 feet wide ? 8 feet wide ? 13 feet wide? 

In the above examples supply yards, rods, furlongs, 
and miles, instead of inches and feet, and perform them 
again. 

7. What rule can you make for finding the number 
of square inches, feet, yards, &z;c. in any rectangular 
figure ? 

JVoie. A figure with four sides, which has all its 
angles alike or right angles, is called a rectangle^ and a 
rectangle is called a square when all the sides are equal. 

8. How many square fe^t in a room 18 feet long 
and i3 feet wide ? 

9. How mnny square feet in a piece of land 143 
feet loHg and 97 feel wide ? 

10. How many square rods in a piece of land 28 
rods long and 7 rods wide ? 

1 1. A piecQ of land that is 20 rods long and 8 rods 
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wide, or in any other form containing the same surface, 
is called an acre. How many square rods in an acre f 

12. How wide must a piece of lajsd be*itharis 17 
rods long to make an acre ? 

13. How many square inches in a square foot ; that 
is, in a figure that is l2 inches long and 12 wide? 

14. How much in length, that is 8 inches wide, will 
make a square foot ? 

15. How many square feet in a square yard? 

16. How many square yards in a square rod ? 

17. How many square inches in a square yard ? 

•18. A piece of land 20 rods long and 2 rods wide, or 
in any other form which contains the same surface, is 
called a rood. How magy squaj^jods in a rood ? 

19. How many roods make I^Bt^ ? 

20. Find the numbers for theTWlowing table ? 



SQ.UARE MEASURE. * - 

. /square inches make 1 square foot 

square feet 1 square yard 

^ square yards or > 1 square rod, 
square feet ' ) perch, or pole 

^' square rods 1 rood 

roods 1 acre.> 

21. How many square inches in a square rod? 

22. How many square yards in an acre ? 

23. How many square inches in an acre ? 

24. How many square feet in I72S square inches.'* 

25. In 286 square poles how many acres f 

26. In 201,283,876 square inches, how many acres? 
27 How many square rods in a square mile? 

28. How many acres in a square mile ? 

29. The whole surface of the globe is estimated at 
about 198,000,000 square miles. How many acres on 
the surface of the globe ? 

30. How many square inches in a board 15 inches 
wide and 1 1 feet I^uml? How many square feet ? • 
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31. How many acres in a piece of land 183 rods long 
and 97 rods wide ? 

32. How many square inches in a yard of carpeting 
that is 2 ft. 3 in. wide ? How many yards of such car- 
peting will it take to cover a floor 19 ft. 4 in. long and 
17 ft. 2 in. wide ? 




To measure solid bodies, such as timber, wood, 8z;c.^ 
It^is necessary to use a measure that has three dimen- 
sions, length, breadth, and depth, height, or thickness. 
For this a measure is used in which all these dimen- 
sions are alike. Take a block, for exarpple', and make 
it an inch long, an inch wide, and an inch thick, and all 
its corners or angles^||ke ; \\m is called a solid or cubic 
inch; so, a block ml^JPa the same way halving each of 
its dimensions one foot, is called a solid or cubic foot. 

33. If a block 1 inch wide and 1 inch thick and t 

inch long contains 1 solid inch, how many solid inches 

^does such a block that is 2 inches long contain ? 

3 inches long ? 4 inches long ? 5 inches long ? 

8 inches long ? 

!^« 34. How many solid inches does a block that is 1 foot 
long, 1 inch thick, and 1 inch wide contain ? How 
many inches does such a block that is 2 inches wide 
contain ? 3 inches wide f 4 inches wide ? 5 inches 
wide ? 8 inches wide ? 

35. How many solid inches does a block 2 inches 
long, 2 inches wide, and 1 inch thick contain ? 
2 inches thick ? 

^6. How many solid inches does a block 4 inches 
long, 3 inches wide, and 1 inch thick contain ? 

2 inches thick ? 3 inches thick ? 

37. How many cubic inches in a block 10 inches 
long, 8 inches wide, and I inch thick? 2 inches thick? 

3 inches thick ? 5 inches thick? 7 inches thick? 

38, How many cubic inches in aJWock 13 inches 
lon|^, l3 inches wide, and 1 inch thiiSk ? 5 inches 
thick ? 11 inches thick ? 

Ih the above examples supply fy^instead of inches, 
nd do theai over again 1^ 
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3<'. What rule can you make for finding the number 
of solid mches or feet in any regular solid body ? 

40. How many solid inches in a block 12 inches 
long, 12 inches wide, and 12 inches thick; that is, in a 
sohd foot? 

4 1 . A pile of wood 8 feet long, 4 feet wide, and 4 
feet high, or in any other form containing an equal 
quantity, is called a cord of wood. How many solid 
feet in a cord ? ^ 

42. Find the numbers for the following table. " 

SOLID OR CUBIC MEASURE. 

y^/tJlolid inches v, make 1 solid foot 

/ ILfS^^id feet ^g^ 1 cord of wood 

40 solid feet of round timber, oSP , , , 

- 50 solid feet of hewn timber J ^ ^°° ^^ '^^^ 

43. How many solid inches in a cord ? 

44. How many solid inches in a ton of hewn timber? 

45. In 468,374 solid inches, how many solid feet ? 

46. How many feet of timber in a slick 28 feet long 
and 1 1 inches square ? 

47. How many tons of timber in 2 sticks, each 25 
-feet long, 15 inches wide, and 11 inches thick .'^ 

48. A pile of wood 4 feet square and 1 foot long, or 
a pile containing 16 solid feet is called L foot of wood. 
How many such feet in a cord ? 

49.- How many solid feet of wood in a pile 5 feet 
wide, 3 feet high, and 23 feet long ? How many feet 
of wood ? How many cords ? 

A few more examples of this kind will oe found in 
decimals. 

8 • .. 
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87 



1Q SS 



91 1 8S 
12 « 7 J 6 



1 4» 

17 57 3 



24. 
25. 
26. 

28. 
29. 

Change the decimals 
comrobn fractions and 
terms. 

36. 42.5. 
■^37. 84.25. 
38. 9,8, 
39; 137.16. 

40. 25.125. 

41. 18.625. 

42. 11.8642. 

43. 163.90064. 

44. 72.0065. 



30. 
31. 
32. 
33. 
34. 
35. 



fi7 ^ «*« 

QQ 6 4 
30507 
807 



in the following numbers to 
reduce them to their lowest 



45. 4.00025. 

46. 13.0060058. 

47. 0.75. 

48. 0.3125. 
4% .075. 
5(jr.00l28. 

51. .00015. 

52. .000 1 06^ 

53. .1500685. 



XXVL 1. A man purchased a barrel of flour for 

^ $7.43 ; 5 gallons of molasses for $1,625; 3 gallons of 

wine for $4.87 ; 4 gallons of brandy for $7 ; 7 lb. of 

sugar for $0.95 ; and 3 gallons of vine&ar for $Q.42. 

What did the whole amount to ? 1 2.^ 7/ 

2. How many bushels of corn id 4 bags, the 6rst 
containing 2-f^ bushels ; the second, 3^^^ ; the third, 
S^th and the fourth 4^VirV ?/ 3 . ^ //' / 

JVote. Write the fractions in the form of decimals. 

3. A man bought four loads of hay, the first con- 
taining 17^ cwt, ; the second, 1 9^ cwt. ; the third, 
24f cwt. ; and the fourth^ 14^ cwt. How many cwt. 
inthe whole .^>/'^^/ 

JYote. In all tlie examples under the head of deci- 
mals, change the fractions and parts to decimals. 

4. A man raised wheat in five fields, in the first, 
47y^ bushels ; in the second, 94^^-j. ; in the third, 87^^ 5 
in the fourth, 1434 J; ^"d in the fifth, 387 bushels. 
Jiow many bushels in the whole? , ._ ^ 
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5. A man bAnght a load of hay for 6/j£. ; a load 
of oats for 7-J^£, ; 3 bushels of corn for iJiS. ; and a 
load of wood for 2-^jg£. How much did the whole 
come to ? 

6. Add together the following numbers, 38|^ ; 
1386^V ; 7006 ; ^\\ ; /^VV ; B ; and 460}f. 

7. From a piece of cloth containing 47| yards, a 
merchant sold 23^\, How much remained unsold ? 

8. A man owing ^53 paid jjl 87.375, how much 
cna he then owe ? 

9. A man owing. 342t^/^£. paid 187^*^^^. How 
much did he then owe ? 

10. A merchant sold a barrel of flour for 2^^£. ; 
5 gallons of molasses for \\£" ; and 6 gallons of wine 
for 2||i£. In pay Ml received a load of wood worth 
2^\£. and 2 bushels of wheat, worth 44^* and the rest 
in money ; how much money did he receive ? 
.11. From 183|£. take 87|£. 

12. From ^^382 take $48.25. 

13. From 1153| lb. take 684^\ lb. 

14. From 37| tons take 28^^ tons« 



Multiplication of Decimats* 

XXVIl. 1 . A man bought 5 barrels of pork, at 
$17.43 per barrel ; how much did it come to ? 

2. What cost 8 yards of cloth, at $7,875 per yard ? 

3. How many bushels of meal in 14 sacks, con- 
• taining 4.37 bushels each ? 

4. How much hay in 8 loads, containing 24.35 cwt. 
^ each ? 

5. How much cotton iu 17 bales, containing 4.J cwt. 
each ? 

6. How many cwt. of hay in 14 loads, containiQi; 
83.25 cwt. each ? 

7. Multiply^ 42.62 by 38. 
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8. Multiply 137.583 by 17. 
' 9. Multiply 13.946 by 58. 

10. Multiply 2.5837 by 15. 

11. Multiply .464 by 27, 

12. Multiply .0038 by 9. 

13. If a barrel of flour cost $5, what cost .6 of a 
barrel ? 

14. At $90 per hhd., what cost .7 hhd., that is, ^V 
of a hhd. ? 

15. At $45 per hhd., ^hat cost .8 hhd., that is -^^ 
of a hhd. of gin ? 

16. At $20 per hhd., what cost 2.9 hhds., that is 
2-j^^ hhds. of molasses ? 

17. At $25 per ton, what cost .7.6 tons of hay ? 

18. At $95 per ton, what cost 3.7 tons of iron ? 

19 At $32 per ton, what cost 14.25 tons of log- 
wood i 

20 At $220 per ton^ what cost 19.47 tons of 
hemp ? 

21 . At $57 per ton, what cost 3.5 tons of alum ? 

22. At $45 per thousand, what cost 2.5 thousands of 
staves ? 

23. What is .5 of 128? 

24. What is .25 of 856 ? 

25. What is .125 of 856? 

26. What is .287 of 2487 ? 

27. Multiply 2487 by .287. ^ . 

28. Multiply 4306 by 3.5. 

29. Multiply 87 by 2.8. 

30. Multiply 1864 by 3.35. 

31. Multiply 30067 by i:3873. 

32. Multiply 0O8)fe by 6^ = 6.5. 

33. Multiply 468 by 7^ =; 7.25. 

34. Multiply 46800 by 13|. 

35. Multiply 36038 by l|. 

36. Muhiply'130407 by 5jV. 

37. At .3 of a dollar a gallon, what cost .2 of a gal- 
lon of molasses ? > 

38. What is .2 of .3, that is ^^ of A * 

8* 
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39. Multiply .3 by .2. 

40. At $.90 a gallon, what cost ,4 of a gat. of wine ? 

41. At $.25 per lb., what cost 2.8 lb. of butter f 

42. A $.36 per lb., what cost 4 5 lb« of speiin 
candles ? 

43. At $.47 per piece, what cost 4.3 pieces of 
nankin ? 

44. At $5.37 per yard, what cost 7.4 yards of cloth ? 

45. At $13.50 per bbl.^ what cost 14| bbls. of pork? 

46. At $25.45 per ton, what cost ]8| tons of hay ? 

47. At $140.50 per ton, what cost 13^ tons of pot- 
ashes ? 

48. If ao orange is worth $.06, what is .3 of an orange 
worth ? 

49. If a bale of cotton contains 4.37 cwt., what is •4& 
of a bale ? 

50. Multiply 4.5 by 2.3. 

51. Multiply 13.43 by \A. 

52. Multiply 43.25 by .8. 

53. Multiply 284.43 by 1.02. 

54. Multiply 19.325 by 1.38. 

55. Muhiply 6.4864 by 2.03. 

56. Multiply 14.00643 by .5. 

57. Multiply 3.400702 by I.003L 
68. Multiply 1.006 by .002. 

59. Multiply 1.0007 by .0003. 

60. Muhiply .3 by .2. 

61. Multiply .04 by .2. 

62. Multiply .003 by .01. 

63. Multiply .0004 by i)25. 

64. Multiply .0F07 by .00103. 

65. Multiply 1.340068 by 1.003084- , 




Miscellaneous Examples* 

1. At $12 per cwt. what cost 5 cwt. 3 qrs. ofj 
sugar? 

JVo/e. 5 cwt. 3 qrs» is 5| cwt., that is, 5.75 cwt; J 
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2. At $25 per cwt.^ what cost 37 cwt. 3 qrs. 14 lb. 
of tobacco ? 

J^fote. The quarters and pounds may first Bfe 
reduced to a commcn fraction and then to decimals. 
3 qrs. 14 lb. are 98 lb., that is, -^^^ of 1 cwt., and 
^\*^ = .875 ; therefore, 37 owi. 3 qrs. 14 lb. is equal to 
37.875 cwt. ; this multiplied by 25 gives $940,875. 

3. What cost 5 cwt. 2 qrs. 19 lb. of raisins, at JI 1 
per cwt. ? 

4. What cost 13 cwt. 1 qr. 15 lb. of iron, at $4.27 
per cwt. ? 

J^ote. 13 cwt. 1 qr. 15 lb. = 13y*j\ cwt. = 13.383 
4- cwt. This multiplied by $4.27 g;ives $57 14541. 
Observe, that there must be as many decimal places in 
the product as in the multiplicand and multiplier 
together. Id this- instance there are five places. It is 
not necessary to notice any thing smaller than mills in 
the result, therefore $57.. 45 will be sufiiciently exact 
for the answer, 

5. What cost 12 cwt. qrs. 19 lb. of rice, at $3.28 
per cwt. ? 

6. What cost 13 cwt. 2 qrs. 4 lb. of hops, at $5.75 
per cwt. ? 

7. What cost 3 hhds. 43 gal. of wine, at $98 
per hud..? 

JVote. 3 hhds. 43 gal. is 3|| hhds. ; this reduced to 
a decimal is 3.683 hhds., nearly. 

8. What cost 17 hhds. 18 gal. of molasses, at 
$23 25 per hhd ? 

9. What cost 13 hhd. 53 gal. of gin, at $47,375 
per hhd ? 

• 10. What cost 4 hhds. 27 gal. 3 qts. of brandy, at 
$108.42 per hhdv? 

11. Express in decimals of an cwt. the quarters, 
pounds, and ounces in the following numbers : — 3 cwt. 
2 qrs. 22 lb j 17 cwt. I qr. 11 lb. 5 oz. ; 4 cwt. qr. 
16 lb. S oz. 
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12. Express in decimals of a hogshead the gallons, 
quarts, pints, &c. in the following numbers : — 43 hhds. 
1? gal. 2 qls. ; 14 gal. 6 qts. 1 pi ; 7 hhds. gal. 
3 qts. 1 pt. 

yS. What cost 8 gal. 3 qts. 1 pt. of gin, at $0.43 
per gal. ? 

14. What cost 17 lb. 13 oz. of sugar, at $0.12 per lb.? 

15. What cost 23 lb. 7 oz: oi sugar, at $11.43 per 
cwt. ? 

16. What cost 1 1 gals. 2 qts. of brandy, at the rate 
of $98.48 per hhd. ? - 

17. What cost 17 yds. 3 qrs. 2 nls. of broadcloth, at 
$7.25 per yard ? - ' 

18. What cost 2 qrs. 3 nls. of broadcloth, at $6.42 
per yard ? 

Express the fractions in the following examples in 
decimals. 

19. What part of 1 yd. is 3 qrs. 2 nls. ? 

20. WHial part of I yard is 1 qr. 3 nls. ? 

21. What part of 1 lb. Avoirdupois is 13 oz. ? 

22. What part of 1 qr, is 17 lb,? 

23 What part of 1 qr. is 13 lb. 5 oz. ? 
' 24. What part of a day is 6 hours? 

25. What part of a day is l6 h. 25 min. ? i^ 

26. What part of a day is 13 h. 42 min. Usee. ? 
' 27. Wiial part of an hour is 47 min.? 

28. Wh^t part of an hour is 38 min. 47 sec? 

29. What part of a. rod is i3ft. ? 

30. What part of 1 ft.'' is 2 in. ? 

31. What part of 1 ft. is 7 in.? 

32. What part of a rod is 7 ft. 4 in.? 

33. What part of a mile is 7 rods, 13 ft. ? 

34. What part of \£ is 13s. 6d.? . 

35. What part of Is. is 5d. 1 qr. ? 

36. What part of 1£. is lis. 5d. 3 qr. ? 

37. At 2£. 5s. per cwt., what cost 5 cwt. 3 qrs. of 
raisins ? 



% 



^ 



PartL Decimals. 93 

J^ote. 2£. 6s. =: 2.25ie., and 5 cwt. 3 qrs. = 5.75 
cwt. Multiplying these together, the result is 12.9375£« 
The decimal part of this result may be changed to 
Mujlings and pence again. .937 5£. is .9375 of 20 shil- 
, lings ; therefore if we multiply 20 shillings by .9375, 
or, which is the same thing, if we multiply .9375 by 
^SO, we shall obtain the answer in shillings and parts of 
B. shilling. This is evident also from another course of 
•reasoning. .9375£. is now in pounds; if it be multi* 
plied by 20 it will be reduced to shillings. 
.9375 
20 



18.7500 The result is 18 shillings and .75 of 
a shilling, which may in like manner be reduced to 
pence by multiplying it by 12. 
.75 
12 



9.00 The result is 9d. The answer, there* 
Jbre, is 12£. 18s. 9d. 

38. What cost 3 cwt. 2 qrs. 7 ^. of hops, at 2jEL 
3s. 6d. per cwt. ? 

39. What cost 1 7 yds. 2 qrs. 2 nis. of Ibroadcloth, at 
S£. 5s. 7d. per yard ? 

40. What cost 8 cwt. 1 qr. 13 lb. of wool, at 2£. 7s. 
- 6d. per cwt. ? 

41. What cost 3 hhds. 43 gal. of wine, at 32£, 14s. 
8d. per hhd. ? 

42. How many cwt. of raisins in 7-J casks, each cask 
containing ^ cwt. qrs. 25 lb. ? 

JVote. 7| = 7.6, and 2 cwt. qrs. 25 lb. = 2.223 cwt. 
These multiplied together produce 16.8948 cwt. The 
fractional' part of this may be changed to quarters, 
pounds, he. as the fractions in ti>e last examples were 
changed to shillings and pence. .8948 cwt. is .8043 
of 4 quarters, or it is hundred weights and may be 
W reduced to quarters and pounds by multiplying b^ 4, 
anMi|p28. 
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.8948 
4 

3.6792 

28 

46336 
11584 

16.2276 
16 

13656 
2276 



The result is 3 qrs. and a fraction. 
Then multiply .5792 qrs. by 28, it 
gives 16 ib. and a fraction of a 
pound. Multiplying .2276 lb. by 
16, it gives 3 oz. and a fraction o£ 
an ounce. 



3.6416 
The answer is 16 cwt. 3 qrs. 16 lb. 3^ oz. nearly. 
The same result may be obtained by changin^i the 
decimal .8948 cwt. to a common fraction, and pro- 
ceeding according to the method given in Art. XVI. 

43. How many cwt. of cotton in 5| bales, each bale 
containing .4 cwt. 3 qrs. 7 lb. ? 

44. How many cwt. of coffee in 13| bags, each bag 
containing t cwt. 3 qrs 15 Ib. ? 

45. Find the value of .387iC. in shillings, pence, and 
farthings. 

46. Find the value of .9842£. in shillings, pence, 
and farthings. 

47. Find the value of .583 cwt. in quarters, pounds, 
&c. 

48. Find the value of .23 cwt. in quarters, pounds, &£c. 

49. Find the value of .7b648 cwt. in quarters, 
pounds, &£o. 

50. Find the value of .764s. in pence and farthings. 

51. Find the value of 3846 qrs. in pounds and 
ounces. 

52. Reduce 3.327 qrs. to pounds. 

53. Reduce 4.r)B4£. to pence. 

54. Find the value of .346 of a day in hours, 
minutes. &c. 



Part I. Decimals. 9d 

55. Find the value of .5876 of an hour in minutes 
and seconds. 

56. Express in decimals of a foot the inches in the 
following numbers : — 3 ft 6 in. ; 4 ft. 3 in. 5 7 ft. 9 in. ; 

3 ft. 8 in. ; 5 ft. 7 in. ; 9 ft. 10 in. 

57. Find the value of .375 ft. in inches and parts. 

58. Find the value of .468 of a square foot in square 
inches. 

59. Find the value of .8438 of a solid foot in solid 
inches. 

60. How many square feet in a board 9 in. wide and 
15 ft. 3 in. long? 

Change the inches to decimals of a foot. Since tho 
answer will be in square feet, it will be necessary to 
find the value of the decimal in square inches. In 
general, however, it will be quite as conveuient to let 
the answer remain in decimals. The answer is, 
11.4375 ft. It will be sufficiently exact to call it 
11.4 ft. 

61. How many square feet in a floor 14 ft/ 7 iji. wide 
and 19 ft. 4 in. long? 

62. How many square feet in a board 1 ft. 8 in. wide 
and 17 ft. 10 in. long.^^ 

63 How many solid feet in a stick of timber 28 ft. 

4 in. long, 1 ft. 2 in. wide, and 1 1 in. deep ? 

JVoie. In questions of this kind it will generally be 
most convenient to change the inches to decimals of a 
foot, because when the whole is reduced to inches, the 
numbers become very large and the operation becomes 
tedious. Tenths, generally, and hundredths in almost 
every case, will be sufficiently exact for common pur- 
poses. Those who measure timber, boards, wood, &c. 
would find it extremely convenient to have their rules 
divided into tenths of a foot, instead of, inches. 

There is a method of performing examples of this 
kind called duodecimals^ which will be explained here- 
after, but it is not so convenient as decimals. 




96 Arithmetic. Part f. 

64. How many solid feet in a pile of wood 4 ft. 2 in. 
wide, 3 ft. S in, high, and 13 It. 4 in. long ? 

It has been already remarked that in interest, dis- 
count, com miss ons, fac. 6 per cent., 7 per cent , &c. 
signiBes -^l^j^, -^J^, &c. of the sura. This may be writ- 
ten as a deciaial fraction. In fact this is the most 
proper and the roost convenient way to express, and to 
use it. i per cent, is .01 ; 2 per cent is .02; 6 per 
cent, is .06 ; j5 per cent, is .!&>; 6^ per cent is .065, 
&G. This manner of expressing tlie rate will be very 
simple in practice, if care be taken to point the deci- 
mals right in the resuh. 

65. A commission merchant sold a quantity of goods 
amounting to $583.47, for which he was to receive a 
commission of 4 per cent. How much was the amount 
of the commission ? 

583.47 
.04 



$2c{.3388 Ans. 

There are two decimal places in each factor, conse- 
quently there must be four places in the result. The 
answer is $23.34 nearly. 

66 What is the commission on $1358.27, at 7 per 
cent ? 

67. What is the commission on $1783.425, at 5 per 
cent f 

68. A merchant bought a quantity of goods for 
$387.48, and sold them so as to gain 1 5 per cent. How 
muc h (iid he gain, and for how much did he sell the 

g(»C>(ls ? . . _ 

()9. What is ihe insurance of a ship and cargo, worth 
$'53250, at 21 per cent f 

JVote. 2| per cent, is equal to .025, for 2 per cent, 
is .02, and -| per cent, is | of an hundredth, which is 
5 thousandths. 

70. What is the duty on a quantity of books, of 
whicklhe invoice is $l57.37»^t 1^ per cent, ?. 
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Kvie. It is Qsuai at the cuslont-hocrse to add -^-^ or 
' 10 per cent, to the invoice before casting the duties. 
10 per cent, on $157.37 is $1 5.737, which, added to 
$157.37 makes $163,107. The duties must be reck- 
oned on $16^3,107. When the duties are stated at 
15 per cent, they will actually be 16| per cent, on 
the invoice; because 15 per cent, on -f^ will amount 
to \\ per cent, on the whole. It will be most conve- 
nient generafly to reckon the duties at 16| percent., 
instead of adding -^^ of the sunY and then reckoning 
them at 15 per ceut. When the duties are at any other 
rate, the rate may be increased -^^ of itsfelf, instead of 
increasing the invoice y*^. For instance, if the rate is 
1.0 per cent, call it 11 per cent., if the rate is 14 per 
cent, call it I5i^ per cent., then the multiplier will be 
.154. If the rate is 12^ per cedt., that is, .125, -^^ of 
this is .0125, which added to ;l25 makes .1375 for the 
multiplier; 

71. What is the duty on a quantity of teaj of which 
. the invoice is $215.17, at 50 per cent. ? 

72. What is the duty on a quantity of wine, of which 
the invoice is $873, at 40 per cent, f 

73'. What is the duty on a quantity of saltpetre, of 
which the invoice is $1 1 57, at 7^ per cept. ? 

74^ Imported a quantity of hemp, the invoice of 
which was $1850, the duties 13|^ per cent. , What did 
the hemp^^ amount to nfter th^ duties were paid ? 

75. Bought a quantity of goods for $58.43, but for 

cash the seller made a discount of 20 per cent. What 

did the ^oods amount to after the discount was made ? 

^^ 76. A merchant bought a quantity of sugar for 

^^^3.58, but being damaged he solrf it so as to lose 7^ 

tjght a book for $.75, but for cash a discount 
per cent, was made. What did the book cost ? 
[8. Bought a book for $4,375, but for cash a dis- 
fnt of 15 per cent, was made. How much did the 
ik cost ? 

9 
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79. What is (he interest of $43.25 for 1 year, at 6 
per cent. ? 

80 What is the interest of $183.58 for 1 year at 7 
per cent. ? 

81. At 6 per cent, for 1 year, what would be the 
rate per cent, for 2 years? For 3 years?. For 
4 years ? 

82. At 6 per cent, for 1 year, what would be the 
rale per cent, for 6 months ? For 2 months ? For 

4 months.'* For I month? For 3 months? For 

5 months? For 7 months? For 8 inonths? For 
9 months? For 10 months? For 11 months? 

83. As 6 per cent, for 1 year, what would be the rate 
per cent, for 13 months ? For 14 months.^ For 1 year 
and 5 months ? 

84. If the rate for 60 days is 1 per cent, or .01, 
what is the rate for 6 days? For 12 days? For 18 
days ? For 24 days f For 36 days ? For 42 days ? 
For 48 days? For 54 daysf 

• ^ 

Kote. The interest of 6 days is -Jj^ per cent., that is, 
.001. The interest of 1 day therefore will be J of ^^p, 
or ^^ per cent., or .00016. The rate for 2 days twice 
as much, &c. In fact the rate for the days may always 
be found by dividing the number of days by 6, annex- 
ing zeros if necessary, and placing the first figure in the 
place of thousandths, if the number of days exceed 6. 

85. What is the interest of $47.23 for 2 months, at . 

6 per cent. ? 

JVote. When the rate per cent, is staled without 
mentioning the lime, it is to be understood for 1 year, 
as in the following examples. rfti 

8'6. What is the interest of $27,19 for 4 months 
6 per cent. ? "^BRL^®"** 

.87. What is the interest pf $147.96 for 6 moZ^^ is 
6 percent;? 

, ^8. What is the interest of $87,875 for 8 months, \ of 
6 per cent, ? 
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89. What IS the interest of $243.23 for 14 months, 
at 6 per cent. ? 

90. What is the interest of $284.85 for 3 months, at 
6 per cent. ? 

91. What is the interest of $28.14 for 5 months, at 
6 per cent. ? 

92. What is the interest of $12.18 for 7 months, at 
6 per cent ? 

93. What is the interest of $4.38 for 9 months, at 
6 per cent. ? 

94. What is the interest of $15,125 for 11 months, at 
6 per cent, f 

95. What is the interest of $127.47 for 2 months and 
12 days, at 6 per cent. ? 

96. What is the interest of $873.62 for 4 months and 
24 days, at 6 per cent, f 

97. What is the interest of $11 5.42 for 7 months and 
15 days, at 6 per cent. ? 

98. What is the interest of $5l6.20 for 11 months 
and 23 days, at 6 per cent. ?. 

99. What is the interest of $143.18 for 1 year, 7 
mfpths, and 14 days, at 6 per cent. ? ' 

100. A gave B a note for $357.68 on the 13th 
Nov. 1819, and paid it on the lUh April, 1822, inter- . 
•est at 6 per cent. How n\uc\} was the principal and 
interest together at the time of payment ? 

101. A noi» for $843.43 was given 5th July, 1817, 
and paid i4th April, 1822, interest at 6 per cent. How 
much did the principal and interest amount to ? 

102. A note was given 7ih March, 18 1 8, for $587; 
a payment was made l9th May, 1819, of $153, and the 
rest was paid 11th Jan. 1820. What was the interest 
on the note ? 

103. What is the interest of $l57 for 2 years, kt 5 
per cent. ?- 

104. What is the interest of 13£. 3s. 6d. for 1 year, 
at 6 per cent. ? 

• JVb^e. If the shillings be reduced to a decimal of a 
pound, the operation will be as svuv^Ve ^'Sk ^w^^^^^'^ 1| 
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xnoney. The following is a more simple method of 
obanging shillings to decimals, than the one given. above. 
jV P^^^ ^^ ^^^' IS 2s., therefore every 2s. is j\£* or .li^. 
Every shilling is iV£*» ^^at is ii^£. or .O^^. 3$. ,tbeii 
is .l£. and •05£.^ or A5£. 

In 1£. there are 960 farthings. 1 farthing then i^ ^^^ 
of l£. 6d. is 24 farthingS) consequently '^^\ of a £. 
These are rather larger than thousandths, but they are 
so near thousandths that in small, numbers they may be 
used as thousandths. ^^^£z=i^>^£. ^hen reduced, and 
xHT^'r'x^r^* sorthat 24 farthings are exactly ^vlv^* 
or .025J&. If the number of farthings is 13 they will 
bei^.^|7£«and raUier iiM>re than ^ of anoth^ thousandth. 
This may be called ^^^^ or .014, and the error will be 
less than \ of ^^Vv* '^ ^^® number of farthings be less 
than 12 tliey may be called so many thousand^is^ and 
the error will he les^ than | of .^i^t* If the pumber 
of farthings is between 12 and 36,. $idd 1 to them,, if 
more than-36 add 2^ and call them so many thousandths^ 
and the result will be correct withia l^ss than ^ of-^^'^i^. 
48 farthings make 1 shilling,, therefore there will never 
be occasion to use more than this number. . From^e 
above observations we obtain the following rule. : Vail ^ 
every two shillings one teniih of a pounds every odd shU^ 
* Ungjive.hu(ndredihsj and the number of farthings in the 
yence and farthings so many thousaniihsy adding one if 
the number is between tweiveund thi^y^c^ and two if \ 
more than thirty six. 

It will be : well to remember this rule, because it will 
be useful in many instances, particularly in changing 
EpgUsh money to dollars, and .cents,. and the contrary. 

13£. 3s. 6d. then is reduced as follows: 2s. = .lib. 
}s.=:.05£. and 6d. = 24 farthings = .025£. and . the 
whole is equal to £13.175. 
13.175 
.06 



£ .79050 Ans. 
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To change the r^ult to shillings aod ^ pence it is 
necessary to reverse the above operation. The .7 or ^^^ 
afe l4s. The .09 or -j^^ are ^^^ -j- ^Y^. The -^^^ 
are Is. and the ^^^ are ttvtt' ^^ 40 fartliings; then taking 
out 2, .because the number is above 36, we have 38 
farthings, or 9d. 2qr. ; and the whole interest is 
15s. 9d. 2qr. 

105. What is the interest of 13£. 15s. 3d. 2qr. for 
1 year and 6 months, at 6 per cent. ? 

106. What is the interest of 4£. lis. 8d. 1 qr^ for 9 
months and 15 days, at 6 per cent. ? 

107. What is the interest of 137£. Os. 9d. from 13th • 
May, 1811, to l9th July, 1815, at 6 percent.? 

108. What is the interest of 137£, 17s. 2d. from 
illh Jan. 1822, to 15th August, at 6 per cent ? 

109. What is the interest of 17£. 9s. from Hi June, 
1819, to 17th Aug. 1820, at 6 per cent. ? 

X 110. What is the interest of l3s. 4d. from 17tb June, 
1818, to 28th Aug. 1 82 1 , at 6 per cent. ? 

HI. What is the interest of 4s. 8d. 2qr. for 7 months 
and 3 days, at 6 per cent. ? 

^12. What is the commission on 14S£. 13s., at 5 per 
cent. ? ii^ 

113. What is the duty on a quantity of goods, of|| | 
which the invoice is257£. I9s. 4d., at 15 per cent. ? 

N. B. The above examples in pounds, shillings, 
&c. apply equally to English and to American money. 



Division of Decimals^ 

XXVIII. 1. If 5 barrels of cider cost $18.75, what 
is that per barrel ? 

2. A man bought 17 sheep for $98.29 ; what was the 
average price ? 

3. Divide $183,575 equally among 5 men. How 
« much will each have} 
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4. Divide 7'.5 barrels offlour Aitaliy among 5 men. 
How much will they have apiece f 

5. Divide 1 K25^, budiels *of cora eq«ially amoBg 
S 01190. How much will they rbavoi apiece f 

6. 'A mao .travelled 73.487 e miles tn 15 houra; what 
was the average- distance per hour ? 

7. At 28£. 5s. 8d. per ton, what cost 1 cwt. of iron ? 

8. If a ship and cargo are worth 1253£. 6s« 4d.^ 
what is the man's share who owns -^f of her ? 

9. What is I of 49.376? 

10. What is Vy of 68aS42 ? 

11. What is, V of ^3,75? 

12. What b t^Iy of 387.65 ? 

13. Divide 13.8468 by 4. 

14. Divide 1387:35 by 48. 

15. Divide 158.6304 by 113. 

16. Divide I2i4683 by 27. 
,17. Divide 1,384 by 15. 

18. Divide .7376 by 28. 

19. Divide *6433 by 156. 

20. Divide 1.5 by 58. 

21. Divide .4 by 13. ' • * 

22. Divide .0346 by 27. 

23. Divide .003 by 43. 



24. Divide 1.06438 by 1846. 

25. Divide l3'.84783by 137648. 

26. At $1.37 per gallon, how iinany gaik»5 of win* 
may be- bought for $37 ? 

27. At $.34 per bushel how many bushels of oats 

may be bought for $24 ? • . 

29. Ai $a6^ per lb., how many lb. of raisins may 
be bought for$3f 

30. At $.03 apiece, bow n>any fembns may be 
bought for $5? 

31. If 1.75 yards of cloth will ;make»a caal, bow 
many coats may be made from 38 yards i 

32. If 4.3 bushels of rye is ^afScieht to sow aa a<Sre 
of ground, how many acres will 23 bushels sow ? 

3\ If 18.75 bushels of- wheat grow on4 acre, how 
^anjr acres will produce 198 l^uahels at that rate I 
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34. If a man travdl 5.385 miles in an hour, in bow 
many hours will he travel 83 miles, at that rate ? 

36. If 3£. will pay for I clay's work, how many days* 
work may be had for 13£. ? 

36. If 5s. 8d. Will pay for I day's work, how many 
days' work will 11£; pay for? 

37. At 8s. 3d. per gallon, bow many gallons of wine 
may be bought for 18£. ? 

38. If 2.5 barrels of cider cost$7, t^bat is that per 
barrel ? , 

^'39. If 1.5 barrel of flour cost $10, what is that per 
barrel f 

40. If 2.76 firkins of bytter cost $23, what is that 
per firkin f ^ 

41. If 3.375 barrels of beer cost $14, what is that 
per barrel ? 

42. If 13.16 bushels of wheat cost 6j£., what is that 
per bushel ? 

43. If .8 of a yard of cloth cost $2, what iailiat per 
yard? 

44. If .35 of a ton of bay cost $8, what cost a ton ? 
A5. If 8.46 of a barrel of flour cost 32 shillings, what 

will a barrel cost, at that rate ? 

46. If .137 of a ton of iron cost 52 shillings, what * 

will 1 ton cost? . * ' 

/47. How many times is 1.3 contaiifed in iS ? » ^ 

48. How many times is 3.25 contained in 39? 

49. How many tinges is 4.75 contained in 180 .'^ 
50* How many times is 16*375 contained in 4876? 
61. How many times is 24.538 contained in 63? 

52. How many times is 1*372 contained in 14? 

53. How many times is 4.1({57 contained in 15 ? 
X^4. How many limes is ,3 contained in 3 ? 

' 55. How many times is .<)4 contained in 4? 
56. How many limes is .13 contained in 8 ? ♦ \ 

67. How many^imes is .385 contained in 17? 

68. How many times is .0684 contained in 47 ? 

69. How many times is .0001 cmitained in 53? . 
60. How many times is .0005 contained in 127 l * 

■ f ■ \ 
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61. 3 is .3 of what nujrpber? . 

62. 4 is .04 of what Dumber ? 

63. 8 is .13 of what number? 

64. 17 is ,385 of whiat. number ? 
66. 47 is *0684 of fi^hat numbe;*? 

66. 63 is .0001 of what number ? 

67. 127 is .0006 of what number ? ' 

08. How many times is .00 35 contained in 67 ? 

69. 67 is .0036 of what number* t 

70. Divide 156 by 4.35. 

71. Divide 38 by 13.56. ♦ 

72. Divide 23 by 1.3846. 

73. Divide 7 by 8.4. 

74. 7 is what part of 8.4 .^ 

76. Divide 3 by 6.8. ' : ; / 

76. 3 is what part of 5.8 ? 

77. Divide 8 by 17 37. 

' 78. 8 is whatpartof 17.3r? 

79. Divide 23 by 120,684. 

80. 23 is what part of 120.684 ? ' 

81. Divide 14 by .7. ^ , 
<^2. Divide 130 by .83. 

8Q. Divide 847 by .134. 
84. Divide 8 by .0645. .; \ 

% # 86. Divide 3 by .00735. 
86. Divide 1 by .005643. 
■' ' 87. Divide 157 by .00001. ,; 

88. At $2.75 per gallon, how many gallons of wine 
may be bought for $56.3 ? 

89. At 17*375 shillings per gallon, how many gallons 
of wine may be bought for 42.25 shillings ? 

90. At 16s. 4d. per gallon, how many gallons of 
brandy may be bought for 4iB. 7s. ^ 

91. At 2£. 3s. 43. per barrel, how many., barrels of 
flour may be bought for 32£. 7s. 6d. ? 

92. If 3.75 barrels of flour cost $25.37,^ how much 
is thai per barrel? 

• 93. If 5.375 barrels of cider cost 4jC, 48., what is 

\ that per barrel .»* 
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94. If .845 of a yard af cloth cost $5.37, what is 
that per yard ? 

95^ If. 4 of a ton of iron cost $60.45^ what cost 
1 ton ? 

96. How many times is 13.753 cont&ined in 42.7 f 

97. How many times is 1.468 contained in 473.75 ? 

98. How many times is .7647' contained in 13.42? 

99. How many times is .0738 contained in 1.6473 f 

100. 1.6473 is .0738 of what number? 

10 1. How many times is .001 contained in .1 ? 

102. .1 is .001 of what nomber ? 

103. How many times is .002 contained ia .01 ? 

104. .01 is .002 of what number? 

105. How many times is .002 contained in .002^ 

106. .002 is .002 of what number f 

107. Divide 31.643 by 2.3846. 

108. Divide 2.4637 by ^847. 

109. If 1 lb. of candles cost $.14|bow maoy Ih^ may 
be bought for $1,375? 

110. If 4.5 yards of cloth cost $2&.35»-bow much is 
that per yard ? 

111. If 3.45 tons of hay cost 22iS. 79. 5id., how ouicb 
is that per ton? 

112. At 3s. 8d. per bushel, bow many bushels of 
barley may be bought for S£. 5s. 7d. f ■. 

113. If 47.25 bushels of barley cost 15£. 17s. 5d., 
what is that per bushel ? 

114. If 15 cwt 3 qr. 14 lb. of iron cost 17£. I4s. 
8d., what is that per cwt. ? 

115. If .35 or a ton of iron cost lOJB. 3s. 6d., what 
cost a ton, at that rate ? 

116. Dividq 16.4567 by 2.5. 

116. Divide 137.06435 by 3.25. 

117. Divide 105.738 by .3. 

118. Divide 75.426 by .1. 

119. Divide 1.76453 by 1.3758. 

120. Divide .78357 by .001. 

121. Divide .Or^7 by.005.. 

122. Divide .007468 by .0076, 
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123. How many times is .037 contained in 1.04738 ? 

124. 1.04738 is .037 of what number ? 

125. How many times is .135 contained in 13.4073 f 

126. ? 3.4073 is .135 of what number? 

127. Divide 13.40764 by 123.725. 

128. Divide .406478 by 135.407. 

In the following examples express the division in the 
.form of a common fraction, and reduce them to their 
lowest terms. 



129. 
130. 
131. 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 



D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
3.5 



de 17.57 by 14.23. 

de 3.756 bv 5.873. 

de .6375 by .5268. 

de 3.45 by 2.756. 

de 1.6487 by 2.35. 

de 1 13.45 by 21.4764. 

de .7384 bf .37. 

de .Ou7 by .6. 

de 647387 T)y .0042. 

de .53 by .00067. 

de .003 by 0.00001. 

swhat of 7.8? " 
13.76 is what part of 17.5 f 
7.0387 is what part of 42.95 ? 
1.5064 is what part of 8.944783 ? 



MisceUaneous Exampiess 

1. If t.4 cwt. of sugar cost $10.09, what will 9cwt. 
3 qrs. cost ? 

2. If 19| yards of cloth cost $128.35, what will 
18 yds. 3 qrs. cost ? 

3. If 23| yds. of ribbon cost $5|, what will 34| yds. 
cost f 

4. If 3 cwt. 2 qrs. 14 \\^. of sugar cost |38.55, what 
will 19 cwt. I qr. l7 lb. cost ? 
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5. If ^ cwt. of tobacco cost iC4. 18s., how much 
may be bought for 13£. 17s. 8d. ? 

6. Sold 75| chaldrons of lime, at lis. 6d. per chal- 
dron; how much. did it come to. '^ 

7. A goldsmith sold a tankard for 10£« 13s., at the 
rat^ of 5s. Cd. peroz. ; how much did it weigh ? 

8. Goliah the Philistine is said to have been 6| 
cubits high, each cubit being 1 ft. 7. 168 English inches ; 
what was his height in Endish feet.'^ 

9. How many yards of flannel that is 1 English ell 
wide will be sufficient to line a cloak containing 8^ yds., 
that is I yd. wide? 

10. 1 agreed for a carriage of 2.5 tons of goods 2.9 
miles, fof .076 of a guinea ; what is that per cwt, for 

1 mile ? 

11. If a traveller perform a journey in 35.3 days, 
when the days are 11.374 hours long; in how many 
days will he perform it, when the days are 9.13 hours 
long? 

12. If 12 men can do 125 rods of ditching in 65| 
days ; in bow many days can they do 242-j.\ rods ? 

13. In a room 18 ft* 6 in. long, and 14 ft. 9 in. wide, 
how many square feet f In a yard of carpeting that is 

2 ft. 8 in. wide, how many square feet? How many 
yards of such carpeting will cover the above mentioned 
floor.'* 

14. Hbw many yards of carpeting that is 1^ yd. 
wide wjll cover a floor 22 ft. 7 in. loiig, and 19 ft. 8 in. 
wide? 

15. How many feet of boards will it take to cover 
the walls of a house 32 ft. 8 in. long, 26 ft. 4 in. wide, 
and 26 ft. 5 in. higfa.'* How much will they cost at 
$3.50 per 1 OOP feet 1 

16. Howiiiany teet will it take to cdv^r the floors of 



the abov, >-,yse 

^;..ia f> <^^ or a bunch, of shingles will "cbt^ "TtT" 
< !^°^.^dJXow many bunches will it take to cover 

the 1; y •• above house, allowing the length of the 

fafteiVJl'^/'^ie ft. 5 in.? 
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18. In a piece of bud 37| rods long, and 32| rods 
wide, how many acres f 

19. Wtiat will a piece of land, niteasiiring 57 ft. in 
length, and 43 ft. in breadth, come to, at the rate of 
$25 per square rod ? 

20. In a pile of wood 23 ft. 7 in. long, 3 ft. 10 in. 
wide, and 4 ft. 3 in. high, how many cords? 

21. How many feet of wood in a load 8 ft long, 4 
ft. wide, and 3 ft. 8 in. high ? 

N« B. Wood prepared for the market is generally 
4 feet long, and a load in a wagon generally contains 
two lengths, or 8 feet in length. If a loiid is 4 feet long 
and 4 ieet wide it contains a cord. It was remarked 
above, that what is called one foot of wood, is 1 6 solid 
feet, and that 8 such feet make I cord. To find how 
niiany of these feet a pile or load of wood contains, it is 
necessary to find the number of solid feet in it, and then 
to divide by l6. When the load of wood is 8 feet long, 
we may multiply the breadth and height together, iand 
then, instead of multiplying by 8, and dividing by l6 
we may divide at first by 2, and the same result will be 
obtained. 

22. How many feet of wood in a load 8 feet long,, 
3 ft. 4 in. wide, and 2 ft. 7 in. high ? 

23. How many feet of wood in a load 8 feet long, 
3 ft. 7 in. wide, and 5 ft. 2 in. high 7 

24. How much wood in a load 8 ft. long, 4 ft. 2 in. 
wide, and 5 ft. 4 in. high f 

25. If a load of wood is 8 ft. lon^, and 8 ft. 7 in. 
wide, how high must it be to make a cord ? 

26. How many b ricks 8 in ches lone, 4 inches wide, 
and 2^ inches thij^ will it iar<l Rj Uii1W|^house 44 
feet long, 40 fo:ft wide, and the walls 12 ii>>^!fei6 thick 2X0 

27. jfe baH^ the value of 87 pigs of lea^*. e«fihi- l^ 
weighing 3 cwt, 2 qrs. 17| lb., at 8£. l3s. ,8d>)'per 
fotherof 19| cwt. ? . 

28. What is the tax upon $11 53, at $.03 on a ^p^ar l^ 
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29. What is the tax upon g843.35, at |!.04 on a 
dollar ? 

30. What is the tax upon 785^6. lis. 4d., at 2s. 5d. 
on the pound ? 

31. Suppose a certain town is to pay a tax of 
§6145,88, and the whole property of the town is val- 
ued at gl53647; what is that on a dollar ? '^ow 
much must a man pay, whose property is valued at 
«;23475.67 ? 

Note* In assessing taxes, the first requisite is to have 
an inventory of the property, both real and personal, of 
the whole town or parish, and also of each individual 
who is tQ be taxed, and the number of polls. The polls 
are always stated at a certain rate. Then knowing the 
whole tax, take out what the polls amount to, and the 
remainder is to be laid upon the property. Find how 
much each dollar is to pay, and make a table, contain- 
ing the portion for 1, 2, 3, &c. to 10 dollars, then for 
20^ 30, 40, &c. to 100, and then for 200, 300, &c. ^ 
From this table it will be easy to find the tax upon the 
property of any individual. 

32. A certain town is taxed #3137.43. The whole 
property of the town is valued at ^89640.76. There 
are 120 polls which are taxed S.75 each. What is the 
tax on a dollar ? How much is a man's tax who pays 
for 3 polls, and whose property is valued at #2507 ? 

33. A merchant bought wine for #1.75 per gallon, 
and sold it for #2.25 per gallon. What per cent, did 
he ^ain ?• 

Note, He gained 48 cents on a gallon, which is ^Yj 
of the first cost, J^ has been already remarked that 1 
per cent, is .01, v^cent. is .02, &c. ; that is, the rate 
per cent* is always a decimal ^fraction carried to two 
places or hundredths. To find the rate per cent, then, 
first make a common fraction, and then change it to a 
decimal yy^ = .274. Now .27 is 27 per cent, and 
.004 is T*y per cent. The rate then 27rV per cent.. 
The two first decimal places taken together being hi 

10 
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dredihs, are so much per cent., and thousandths are so 
many tenths of one per cent. 
. 34. A merchant bought a hhd. of molasses for g20, 
and sold it for S25 ; what per cent, did he gain ? 

35. A merchant bought a quantity of flour for j5l37, 
and sgld it for v8l43 ; what per cent, did he gain ? 

36. A man bouojht a quantity of goods for v894.37, 
and sold them for J583.92. What did he lose per cent. ? 

37. A merchant bought molasses for Is. 8d, per 
gallon, and sold it for 2s. 3d. per gallon. What did he 
gain per cent. ? 

38. A merchant bought wine for 1^. 3d. per gallon, 
and sold it for 9s. 8|d. What per cent, did he lose ? 

39. A merchant bought a quantity of goods for 37^. 
15s. 8d,, and sold them again for 43^6. lis. 4d. What 
per cent, did he gain ? 

' 40. A man buys a quantity of goods for {8843 ; what 

per cent, profit must he make in order to gain vi>157 ? 

41. A man failing in trade owes ^19137.43, and 
his property is valued at {B13472.19. What percent, 
can he pay ? 

42. A man purchased a quantity of goods, the price 
of which was $57, but a discount being made, he paid 
^45.60. What per cent, was the discount ? 

43. A man hired |>87 for one year, and then paid 
for principal and interest 5892.22. What was the rate 
of the interest ? 

44. A man paid gl2.8l interest for 58183, for 2 
years. What was the rate per year ? 

45. A man paid jgl 3.125 interest for gl35, for 1 
year and 6 months. What was ^le rate per year ?j^^_ 

46. A man paid $4.37 interest for %5^^ for 1 year 
and 8 months. What was the rate per year ? 

47. 4s. 6d. sterling of England is equal to i dollar in 
the United States. What is the value of 1^8. sterling 
in Federal money ? 

48. How many dollars in 35^6. sterling ? 
V 49. How many dollars in 27^.' 14s, 8d. ? 
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Note. Change the shillings and pence to the decimal 
of a pound, by the short method shown above. 

50. How many dollars in IS1£, 17s: 4d. ? 

51. In @19.42 how many pounds sterling? 

52. In $\S1 how many pounds ? 

53. In jg2384.73 how many pounds ? 

54. Bought goods in England to the amount of 
123^. 17s. 9d. ; expenses for getting on board 3^0. 
5s. 8d. ; $S,50 freight ; duties in Boston 15 per cent, 
on the invoice ; other Expenses in Boston (§15. 75. 
How many dollars did the goods cost ? How much 
must they be sold for to gain 12 per cent, on the cost ? 

55. What is the interest of ^47. 50 for 1 year, 
7 months, and 13 days, at 7 per cent. ? 

47.50 
.07 



3.3250 Interest for 1 year, 
1.6625 do. for 6 months. 

.277+ do. for 1 month. 

.092+ do.' for 10 days. 

.03 nearly do. for 3 days. 



^ns. 5.3865 

I first find the interest for 1 year, and then -J of that 
is the interest for 6 months ; ^ of the interest for 6 
months will be the interest for 1 month ; ^ of the in- 
terest for 1 month will be the interest for 10 days^ and 
^ of the interest for 10 days is very near the interest for 
3 days. All these added together will give the interest^ 
for the whole time. In a similar manner, the interest 
for any time at any rate per cent, may be calculated. 

When there are months and days, it is better to cal- 
culate the interest first at 6 or 12 per cent., and then 
change it to the rate required. Observe that 1 per 
cent, is \ of 6 per cent., 1^ per cent, is {*of 6 per cent., 
2 per cent, is ^ of 6 per cent., &c. Hence if the rate 
is 7 per cent., calculate first at 6 per cent., and then ^ 
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add i of it to itself, or if 5 per cent., subtract }; if 7' 
or 4| per cent., add or subtract |, &c. 
Let us take the above exannple. 
6 per cent* for 1 year, 7 months^ and 13 days is 9{^j 
per cent, nearly, that is .097. 
47.50 
.097 



33250 
42750 



} of 4.60750 Interest at 6. per cent. 
7679 do. at 1 per cent. 



§5.3754 
This ajiswer agrees with the other within about 

I cent. Greater accuracy might be attained, by carry- 
ing the rate to one or two more decimal places. 

56. What is the interest of gl35.16-from the 4th 
June, 1817, to 13th April, 1818, at 5 per cent. ? 

57. What is the interest of $85,37 from 13 July 
1815, to 17th Nov. 1818, at 4| per cent. ? 

58. What is the interest of $45.87 from 19th Sept. 
1819, to 11th Aug. 1821, at 7J per cent. ? 

L9. What is the interest of JI183 from 23d Oct. 
1817, to 19th Jan. 1820, at 4 per cent. ? 

60. What is the interest of 113^6. 14s. for 1 year, 
5 months, and 8 days, at 7 per cent. ? 

61. What is the interest of 87je. 15s. 4d. for 2 years, 

II months, 3 days, at 7i per cent. ? 

^ 62. What is the interest of 43je. 16s. for 9 months 
and 13 days, fit 8 per cent. ? 

63. What is the interest of 142£. 19s. for 1 year, 
8 months, and 13 days, at 9 per cent. ? 

*64, What is the interest of *372 for 4 years, 8 
months, and 17 days, at 7J per cent. ? 

65, What is the interest of 1 dollar for 15 days, at 
7 per cent. ? 

66, What is the interest of $25 for 13 days, at 7^- 
per cent ? 
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67. What is the interest of |!375 for 19 days, at 
11 per cent, ? 

68. What is the interest of {81147 for 8 hours, at 6 
per cent. ? 

69. What is the interest of \31£. lis. for 11 days, 
at 9 per cent. ? 

70. What is the interest of 15s. for 3 months, at 8 
per cent. ? 

71. What is the interest of 16^6. 7s. 8d. for 2 
months, at 12 per cent. ? 

72. What is the interest of 4s. 3d. for 17 years, 
3 months, and 7 days, at 8 per cent. ? 

73. A man gave a note 13th Feb. 1817, for i8753, 
interest at 6 per cent., and paid on it as follows : 19th 
Aug. 1817, ig45 ; 27th June, 1818, «143 ; 19th Dec. 
1818, g25; 11th May, 1819, jIlOO ; and 14th Sept. 
1820, he paid the rest, principal and interest. How 
much was the last payihent ? 

74. A note was given 17th July, 1814, for S1432, 
interest at 6 per cent., and payments were made as 
follows ; 15th Sept. same year, $150 ; 2d Jan. 1815, 
{gl30; 16th Nov. 1815, iil23; 11th April, 1817, j5237 ; 
15th August, 1818, $A1. How much was due on the 
note, principal and interest, 5th Feb. 1819 .^ 

10* 
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Numeration. <* 

I. A single thing of any kind is called a unit of 
unity. 

Particular names are given to the different collec* 
tions of units. 

A single unit is called - - - - One. 

If to one unit we join one unit more, the collection 
is called two ; that is, one added to one is called two^ 
or one and one are . . - - Two* 

One added to two is called three ; two and one 
are - Three. 

One added to three is called Jour ; three and one 
are - - -.-...- Four. 

One added to /our is called five ; four and one 
are - - - - - - - Five. 

One added to five is called six ; five and one 
are - - - - - - - Six, 

One added to six is called seven; six and one 
are - - - - - - - Seven. 

One added to seven is called eight ; seven and one 
are .-*---- Eight. 

One added to eight is called nine ; eight and one 
are - - ----- Nine. 

One added to nine is called ten; nine and one 
are Ten. 
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In this manner we might continue to add units, and 
to give a name to each different collection. But it is 
easy to perceive that, if it were continued to a great 
extent, it would be absolutely impossible to remember 
the different names ; and it would also be impossible 
to perform operations on large numbers. Besides, 
we must necessarily stop somewhere; and at what- 
ever number we stop, it would still be possible to add 
more ; and should we ever have occasion to do so, we 
should be obliged to invent new names for them, and 
to explain them to others. To avoid these inconven- 
iences, a method has been contrived to express all the 
numbers, that are necessary to be used, with very few 
names. 

The first ten numbers have each a distinct name. 
The collection of ten simple units is then considered a 
unit : it i6 called a unit of the second order. We 
speak of the collections of ten, in the same manner that 
%ve speak of simple units ; thus we say one ten, two 
tens, three tens, four tens, five tens, six tens, seven 
tens, eight tens, nine tens. These expressions are usu- 
ally contracted ; and instead of them we say ten, twen- 
ty, thirty, forty, fifty, sixty, seventy, eighty, ninety. 

The numbers between the tens are expressed by add- 
ing the numbers below ten to the tens. One added 
to ten is called ten and one ; two added to ten is caHed 
ten and two ; three added to ten is called ten and three, 
&c. These are contracted in common language ; in- 
stead of saying ten and three, ten and four, &c. -we say 
thirteen, four teen, fifteen, sixteen, seventeen, eighteen, 
nineteen. These names seem to have been formed 
from three and ten, four and ten, &c.' rather than from 
ten and three, ten and four, &c., the number which is 
added to ten being expressed first. The signification 
however, is the same. The names eleven and twelve, 
seem not to have been derived from one and ten, two 
and fen ; although twelve seems 1o bear some analo- 
gy to two. The names oneteen^ tuioteeuj would have 
been more expressive ; and perhaps all the numbers 
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from ten to twenty would'be better expressed by say- 
ing ten one, ten two, ten three, &c. 

The numbers between twenty and thirty, and be- 
tween thirty and forty, &c. are expressed by adding the • 
numbers below ten to these numbers ; thus one added 
to twenty is called twenty one, two added to twenty is 
called, twenty two, &c. ; one added to thirty is called 
thirty one, two added to thirty is called thirty two, &c. 
and in the same manner forty one, forty two, fifty one, 
fifty two, &c. All the numbers are expressed in this 
way as far as ninety nine, that is nine tens and nine units. 

If one be added to ninety nine, we have ten tens. 
We then put the ten tens together as we did the ten 
units, and this collection we call a unit of the third 
order, and give it a name. It is called one hundred. 

We say one hundred, two hundreds, &c. to nine 
hundreds, in the same manner as we say one, two, 
three, &c. 

The numbers between the hundreds are expressed 
by adding tens and units. With units, tens, and hun- 
dreds we can express nine hundreds, nine tens, and 
nine units; which is called nine hundred and ninety 
nine. If one unit be added to this number, we have a 
collection of ten hundreds ; this is also made a unit, 
which is called a unit of the fourth order ; and has a 
name. The name is thousand. 

This principle may be contimied to any extent. 
Every collection of ten units of one order is made a 
unit of a higher order ; and the intermediate numbers 
are expressed by the units of the inferior orders. 
Hence it appears that a very few names serve to ex- 
press all the difierent numbers, which we ever have 
occasion to use. To express all the numbers from one 
to nine thousand, nine hundred, and ninety nine, re- 
quires, properly speaking, but twelve different names. 
It will be shown hereafter, that these twelve names 
express the numbers a great deal farther. 

Various methods have been invented for writing ," 
numbers, which are more expeditious, than that of writ- ] 
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ing their names at length, and which, at the same time, 
facilitate the processes of calculation. Of these the 
most remarkable is the one in common use, in which 
the numbers are expressed by characters called ^^wre^. 
This method is so perfect, that no better can be ex- 
pected or even desired. These figures are supposed 
to have befen invented by the Arabs ; hence they are 
sometimes called Arabic figures. The figures are nine 
in number. They are exactly accommodated to the 
manner of naming numbers explained above. '^ 
One is written - - 1 

Two is written - - -2 

Three is written - - 3 

Four is written - - - 4 

Five is written - - 5 

Six is written - - - 6 

Seven is written - - 7 

Eight is written - - - 8 

Nine is written - - 9 

These nine figures are sometimes called the nine 
digits. By these nine characters all numbers what- 
ever may be expressed. 

* Next (o the Arabic figures, .the Roman method seems to be the 
most convenient and the most simple. It is very nearly accommo- 
dated to the mode of naming numbers explained above. A short 
description of it may be interesting to some ; and it will often be 
found extremely useful to explain this method to the pupil before the 
other. The pupil will understand the principles of this, sooner than 
of the other, and having learned this, he will more easily compre- 
hend the other. He will perfectly comprehend the principle of 
carrying, in this, both in addition and subtraction, and the similarity 
of this to the common method, is so striking that he will readily 
understand that also. 

The pupil may perform some of the examples in Sects. I, IT, and 
yill, Part I. with Roman characters. 

THE ROMAN NOTATION. 

One was written with a single mark, thus, . i 
Two was written with two marks . . . .11 

Three was written . . . * . .Ill 

I'^our was written Hi' 
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To express ten, we make use of the first character 1. 
But to distinguish it from one unit, it is written in a 
new place, thus 10 ; the 0, which is called zero or a 
cypher^ being placed Dn the right. The zero has no 
value, it is used only to occupy a place, when there is 
nothing else to be put in th^t place. 

Five is written . . .* . , IIIII 

Six was written Iliill 

Seven was written .... Illllll 

Kight was written . . . • . Iltillll 

Kine w^s written .... Illlllill 

Ten, instead of being written with ten marks, 
was expressed by two marks crossing each 

other, thus, X 

which expressed a unit of the second order. 
Two tens or twenty were written . . XX 
Tliree ttns or thirty were written . . XXX 
And so on to ten tens, which were written with ten crosses. But 
it was found inconvenient to express numbers so large as *even or 
eight, with marks as represented above, tl^e X was cut in lw.>, thus 
11, an d the upper part Vwas used to express one half of ten or five, 
and ]the numbers from five to ten were expressed by writing murks 
Vfter the V, to express the number of units added to five. 

Six was written VI 

.. Seven was written Vll 

Eight was written ..... VJII 
Nine was written .. . . . - . Villi 
The intermediate- numbers between the tens were expressed by 
writing the excess above eveii tens after the tens. 

Eleven was written ... . , X| 

7Velve was vyritten . . ; . . Xlh &©• 

Twerjty seven w/»s written . . . XX ^''N^^* 
- To express ten X**, !^r ten tens, that is, one unit of the third order, 
or one hundred, three marks were used thus, C And to avoid the 
inconvenience of writing seven or eight X^i the C was divided, thus 
C, and tbe^lo^wer part L used to express five Xs, or fifty. 

To express' ten hundreds, four dashes were used thus M. This 
last was afterwards written in this form CD and sometimes CO, 
and was then divided, and O was used to express five hundreds. 

These dashes resemble some of the letters of the alphabet, and 
those letters were afterwards substituted for them. 

The I resembles the I ; the V resembles the V ; the X resembles 
the X; the L reTJembles the L; the C was substituted for ihe t; 
the ID resembles the D ; and the M ri^sembles the M. 
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Eleven is written thus, 11, with two Is. The 1 on 
the left expresses one ten ; and the one on the right 
expresses one unity or one added to ten. Twelve is 

Numbers expressed with the Roman Letters. 



One 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

Eleven 

Twelve 

Thirtee 

Fourtee 

Fifteen 

Sixteen 

Seventeen 

Eighteen 

Nineteen 

Twenty 

Twenty one 

Twenty two 

Twenty three 

Twenty four 



I 

II 
III 
•II 1 1 
V 
VI 
VII 
VIII 

♦villi 

X 

XI 

XII 

XIII 

•XIIII 
XV 
XVI 
XVII 
XVllI 

•XVIIII 
XX 
XXI 
XXII 
XXIII 

•XXIIII 



Twenty five 


XXV 


Twenty six 


XXVI 


Twenty seven 


XXVII 


Twenty eight 


XXVllI 


Twenty nine 


•XXVIIII 


Thirty 


XXX 


Thirty one 


xxxl 


Thirty two 


XXXII, &c. 


Forty 


•xxxx 


Fifty 


L 


Sixty 


LX 


Seventy 


LXX 


Eighty 


LXXX 


Ninety 


•LXXXX 


One hundred 


C 


Two hundred 


CC 


Three hundred 


CCC 


Four hundred 


cccc 


Five hundred 


D 


Six hundred 


DC 


Seven hundred 


DCC 


Eight hundred 


DCCC 


Nine hundred 


DCCCC 


One thousand 


M 



One thousand, eight hundred, and twenty two MDCCCXXII 

A man has a carriage worth seven hundred and sixty eight dollars ; 
and two horses, one worth two hundred and seventy three dollars, 
and the other worth two hundred and forty seven dollars ; how 
many dollars are the whole worth ? 

Tbe.«e numbers may be written as follows: — 

Operation. 

To add these numbers together it is ea<)y 
to see that it will be the most convenient to 
commence on the right, and count the Is 
first. We find eight of then), which we 
MCCLXXXVIII dolls. ) should Write thus VIII, but observing that 
there are more Vs we set down only III, reserving the V and count- 
ing it with the other Vs. Counting the Vs we find two, and the one 

* It is usual to write four IV, instead of IIII, and nine IX, instead of Villi, and 
forty XL, instead of XXXX, and ninety XC, inatead of LXXXX, &c. in which a 
email character before a lar^e, takes out its vnlue from the larg-e. This is more con- 
venient whf n no calcul»tion is to be made. But whep they are to be used in calcuia* 
lion, 'the method given io the text is best. • 



DCCLXVIIIdolls. 

CCLXXIII dolls. 

CCXXXXVII dolls. 
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written 12; the 1 on the left signifies one ten^ and 
the 2 on the right signifies two units, and the whole 
19 properly read ten and two* 

The following is the manner of writing the num- 
bers from nine to ninety nine, inclusive. 

which we reserved makes three. Three Vs are equivalent to one 
X and one V. We write the V and reserve the X. Counting the 
Xs, we find seven of them, and the one which was re^^erved makes 
eight. Eight Xs are equivalent to LXXX. We write the tiiree 
Xs and reserve the L. Counting the Ls, we find two of them, and 
the one which was reserved makes three Three Ls are equir^ 
alent to CL. We write the L and reserve the C. Counting the 
Cs, we find eix of them, and the one which was recerved makes 
seven. Seven Cs are equivalent to DCC. We write the two Cs 
and reserve the D. Counting the Ds, we find one, and the one 
which was reserved makes two. Two Ds are equivalent to M. 
The whole sum therefore is MCCLXXXVIII dollars. 

The general rule for addition, therefore i;:, to begin with the 
charatttrs which express the lowest nwmhers and count all nf each 
kind together without regard to their valae^ only obstrving that Jive 
Is make one F, and that tivo Vs make one X, and that five Xs make 
one Z«, &c. and setting them down accitrdingly, 

A man having one hundred and seventy eight dollars, paid away 
seventy nine dollars for a horse ; how many had he left ? 
Operation. 
CLXXVUI dolls. \ To p^•rform this operation we begin at the 
LXXVilll dolls, f right hand, and take the Is from the Is, the Vs 

■ £ from the Vs, &c. But a difficulty imraediate- 

LXXXXVUIl dolls. ) ly occurs, for \<ife cannot take IIII from III ; 
it is necessary therefore to take the IIII from VII! that, is, from 
lUIIIII, which leaves IIII ; these we set down. Since we have used 
the V in the upper line, it will be necessary to take the V in the lower 
line from one of the X?, that is, from VV, V from VV, leaves V, 
which we set down. Having used one of the Xs, there is but one 
left. We cannot take XX from X, we mast therefore use the L, 
which is equivalent to five Xs, which, added to the one X, make 
XXXXXX ; from these we take XX and there remain XXXX, which 
we set down. Since the L in the upper line is already used, it is 
necessary to take the L in the lower line frooi the C, which is 
equivalent to LL ; one L taken from these, leaves L, which we set 
down. The whole remainder therefore is LXXXXVHII dolls. 

Hence the general rule for taking one number from another, ex- 
pressed by the Roman characters, is, to begin with the characters ^ 
expressing the lowest numbers^ and take those of the same kind from ^ 
each other^ when practicable, but if ihe number to be subtracted eX' 
teed those from which they are to Ire taken, a character of the nextl 
higher order must be taken, and reduced to the order roquired^ and] 
joined with the others from which th^ subtraction is to 6« made. 
This process is called subtraction. 



t. 



Numeration. 



121 



The first row is the figures, the second is the proper 
mode of expressing them in words and the way in 
which they are always to be understood, and the third 
row contains tha names which are commonly applied. 
The common natnes are expressive of their significa- 
tion, but not so much so as those in the second row. 

Figures* Tht proper mode of expressing Common nam^s» 

them, in words. 

One Ten or simply Ten. Ten. 



10. 

11. Ten and one. 

12. Ten and two. 

13. Ten and three. 

14. Ten and four. 

15. Ten and five. 

16. Ten and six. 

17. Ten and seven. 

18. Ten and eight. 

19. Ten and nine. 

20. Two tens. 

21. Two tens and one. 

22. Two tens and two. 

23. Two tens and three. 

24. Two tens and four. 

25. Two tens and five. 

26. Two tens and six. 

27. Two tens and seven. 
2S. Two tens and eight. 
29. Two tens and nine. 
3p. Three tens, 

31. Three tens and one. 

32, &c. Three tens and two. 

40. Four tens. 

41, &c. Four tens and one. 

50. Five tens. 

51, &c. Five tens and one. 

60. Six tens. 

61, &c. Six tens and pne. 

70. ^ Seven tens. 

71, &c. Seven tens and one. 

11 



Eleven. 
Twelve. 
Thirteen. 
Fourteen. 
Fifteen. 
Sixteen. 
Seventeen. 
Eighteen. 
Nineteen. 
Twenty. 
Twenty one. 
Twenty two. 
Twenty three. 
Twenty four. 
Twenty five. 
Twenty six. 
Twenty seven. 
Twenty eight. 
Twenty nine. 
Thirty. 
Thirty one. 
Thirty two. 
Forty. 
Forty one. 
Fifty. 
Fifty one. 
Sixty. 
Sixty one.^ 
Seventy, 
Seventy ^"sv^* 



122 Jlrithmetic. Part II. 

Figures. Proper mode of expressing Common J^ames, 

them in words, 

80; Eight tens. Eighty. 

81, &c. Eight tens and one. Eighty one. 

90. Nine tens. *^Ninety. 

• 91, &c. Nine tens and one. Ninety one. 

99; Nine tens and nine. Ninety nine. 

Nine tens and nine or ninety nine is the largest num- 
ber that cap, be expressed by two figures. If one be 
added to nine tens and nine, it makes ten tens, or one^ 
hundred^. To express one bundled we use the first- 
figure ag^ipt; hut in order to show that it has a new 
value, it J8; put in another place, which is called the« 
hundreds- place. The hundreds' place is the third 
place covin tingfrom the right. One hundred is written, 
100 ; two hundred is written, 200; three hundred is' 
written^ 30Q. The zeros on. the right have no value; 
their only purpose is to occupy the two first places, so 
that the figure^;!, 2, 3,&c. may stand in the third places 

The figprjjs in the second place, we observe, have 
the sanae v^Uie whether the first place be occupied by a 
zero or by a figure : for example, in 20 and in 23 the 
2 has precisely the same value ; it is two tens or twea- 
ty in both. In the first there is nothing added to the- 
twenty, and in the second, three is added to it. 

It is the same with figures in the third place. They 
have the same value, whether the two first places are- 
occupied by zeros or figures. In 400, 403, 420, and 
435, the 4 has the same value in each, that is four hun- 
dred. The. value of every figure, therefore, depends 
upon its place as counted from the right towards the 
left. A figure standing in the first place signifies so 
many units, the same figure standing, in the second 
place signifies so many tens; and the same figure stand- 
ing in the third place signifies so many hundreds. For 
example, 333, the 3 on the right signifies three units, 
the 3 in the second place signifies three tens or thirty, 
and the 3 in the third place signifies three hun- 
dred^ The number is read three hundreds, three tens, 
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and three, or three hundred and thirtv three. We have 
seen that all the numbers from ten to twenty, from 
twenty to thirty, &c. are expressed by adding units to 
the tens ; in the same manner all the numbers from 
one hundred to two hundred, from two hundred to 
three hundred, &c. are expressed by adding tens and 
units to the hundreds. — For example, to express five 
hundred and eighty two, we write five hundreds, eight 
tens, and two units thus, 582. 

The largest number that can be expressed b}'^ three 
figures is 999, nine hundreds, nine tens, and nine units, 
or nine hundred and ninety nine. If to this we add 
one unit more, we have a collection of ten hundreds^ 
which is called one thousand. To express this, the 1 
is used again ; but to show that it expresses 1 ihon- 
^and it is written one place farther to the left, that is, 
in the fourth place, thus 1000. Two tliousand is writ- 
ten 2000, and so on, to nine thousand, which is written 
9000. The intermediate numbers are expressed by 
aSding hundreds, tens, and units, to the thousands. 

It is easy to see that this manner of expressing num- 
bers may be cohtinued to any extent. Every time a 
figure is removied one place to the left its value is in- 
creased ten-fold, and since nothing limits the number 
of places which we may use, there can be no number 
conceived, however large, which cannot be expressed 
with these nine characters. 

We sometimes call the figures in the first place or 
right-hand place, t<m/5 of the first order ; those in the 
second place, or the collection of tens, units of the 
second order ; those in the third place, or the collec- 
tion of hundreds, units of the third order j &c. 

The following table exhibits the nine first places or 
orders, with their names, and contains a few examples 
to illustrate them. 




Three (en>, or Ihirlf .... 
Four leni aod fin unit*, or forlj >ix . 

?ften bunilreds and three unit!, or teven 

handred sad three . - . 
live hundreds and four leD>, or fire han. 

dri-d and forty .... 
Pi.% hundreds, fiie leof, and eight iinilt, 

or six hundred aad &(ly eigbt 
Six Ihousandi ..... 
^ix Uioutandi and G>e units 
Sii Ihou'andfi and four lenfjor six thou- 

Bandi and forty .... 
Six ChouiBCili end four len> a&d five 

unit!, or tin thouaand and Tortj 6ve 
Hix. thooiands and leven hundreds 
Six Ihooiand, reveD hundred, and flve 
Six thoHiuid, icTen hundred, and Tori; 
SixlhDu*and,ieveuliuDdred,Bnd (biljGve 
, Toat tens of tiiouiandr, or Torlf tliouiand 
Fortj thoaiand and three 
Forty thousand, five hundred and three 
^.,_J'M^jr feTcu Iboutand, five hundred, and 

IT hundred and twenty tix thousand, 

'il hundred and fifty three 

^hundred and Itwenly eight mil. 

ir hundred and thirty Grc thou* 

1 himdredHDdeighty KTea . 

""irei milliuiw . - - 

1 tlioniand ... 



? ■ « ? ^ 

3 

4 6 

8 

7 3 

5 4 

6 3 8 
6 
6 5 

G 4 

G 4 E 

C 7 

6 7 5 

6 7 4 

6 7 4 3 

4 

4 3 

4 5 O 3 

4 7 5 8 S 

4 2 6 8 5 3 

S38435687 
300000000 

20000000 

8 

4 II 

3 

5 

6 y 

8' 



In lookihg orer the above examples' it will be ob- 
served, that the three first places on the right have dis- 
tinet naoaes, viz. udits^ tens, hundreds ; and that the 
three next pladels are all called thousands ^ the first 
being called simply thousands; the second, tens of 
thousands ; the third, hundreds of thousands. In the 
isaoie manner there are three places appropriated to 
millions, and distinguished in the same way, viz. 
millions, tens of millions, hundreds of millions. The 
saoie is true oi all the other names, three places being^ 
appropriated to each name. From this circumstance 
it is usual to divide the figures into periods of three 
figures each. This division very much facilitates the 
reading and writing of large numbers. Indeed it en- 
ables us to read a number consisting of any number of 
figures, as easily as we can read three figures. This 
is illustrated in the following example. 

m 

C 
O 






09 

9 



\ 





OB 












. 






■ a 


















Q 

3 


GO. 

S3 

O 


0» 

a 
o 


o> 
O 

o 




OB 

a 

OS 

to 

3 


' 


S 






hi 








O 




•a 


M 


00 


09 


CO 




«Q. 




m, 




tJ 


no 


'Vi ■ 


"T3- 


- 


'^J* •• 




^: 




Q> 


8 


o 


9 




o 




V 




%4 


««■ 


. u* 




»« 




U-- 





-,0Dl3«.«o"a-»a)T3-|0an3-,O3'T3-,»n3_»«» 

£t •::5 5 c •- 5 d •-; g C •;* g CT-- g c .^ g c -^ 
- - . 4)C3a}c:3a;C39a)C9q^cSaicSa)C2 

K H & K h & 83 H & K Eh t> K H t? aa H t) ffi H t> 
3 8 5,6 7 9,2 5 8,6 7 3,4 6 2, & 2 7,6 4 8 

We have only to make ourselves familiar with read- 
ing and writing the figures of one period, and we shall 
then be able to read or write as many periods as we 
please, if we know the names of the periods. 

It is to be observed that the unit of the first period 
is simply pne ; the unit of the second period is a col- 
lection of a thousand simple units ; the unit of the third 
period is a collection of a thousand units of the second 
period; or a million of simple units ; and so on as we 

11* 



r 



> 



136 ^rithmeiia. . Pzxiil. 

proceed towards the left, each period contains^ a thou-« 
sand uoits of the period next preceding it. 

The figures of each period are to be read in precisdy 
the same manner as the figures of the right hand period. 
At the end of each period, except the right hand period/ 
the name of the period is to be pronounced. The 
right hand period is always understood to be wnWs 
without mention being made of the name. 

In the above example, the right hand period is read^ 
six hundred and forty eight {units being understood.) 
The second period is read in the same manner, nine 
hundred and twenty seven, — ^but here we must men- 
tion the name of the period at the end ; we say, there* 
lore, nine hundred and twenty seven thousand. If 
we would put the two periods together, we begin on 
the left and say, nine hundred and twenty seven thou- 
sand, six hundred and forty eight. The third period 
is read four hundred and sixty two,~adding the name 
of the period, it becomes four hundred and sixty two 
millions ; and the three periods are read together, 
four hundi'ed and sixty two millions j nine hundred and 
twenty seven thousand^ six hundred and forty eight. 

Beginning at the left hand of the above example, the 
several periods are read separately as follows — three 
hundred and eighty five ; six hundred and seventy 
nine; two hundred and fifty eight; six hundred and 
seventy three ; four hundred and sixty two ; nine hun- 
dred and twenty seven; six hundred and forty eight. 
Giving each period its name and potting all together as 
one number, it becomes three hundred and eighty five 
quiniillions ; six hundred and seventy nine quadril- 
lions; two hundred and fifty eight trillions; six 
hundred and seventy three i///«bAi^ ; four hundred and 
sixty two millions ; nine hundred and twenty seven 
thousand ; six hundred and forty eight. 

The names of the periods are derived from the Latin 
numerals, by giving them the termination illion and/- 
making some other alterations, so as to render the pro| 
wunciation easy. After quintillions come sextiiUons} 
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sepiiUwnSf oetilUons^ nonittionsy dedlHeni, undedl" 
lions J duodedllions^ fyc. 

A number dictated or enunciated is written, by be- 
ginning at the left hand, and proceeding towards the 
rigHts care being taken to give each figure its proper 
place. If any place is omitted in the enunciation, the 
place must be supplied with a zero. If, for example, 
the number were three hundred and twenty seven thou- 
sand, and fifty three ; we observe that the highest period 
mentioned is thousands, which is the second period, 
and that there are hundreds mentioned in this^ period, 
(that is, hundreds of thousands,) this period is therefore 
filled, and the number will consist of six places. We 
first write 3 for the three hundred thousand, then ^ 
immediately after it for the twenty thousand, tiien 7 
for the seven thousand ; there were no hundreds men^ 
tioned in the enunciation, we must put a zero in the 
hundreds' place, then 5 for the tens, and 3 for the units, 
«Bd the number will stand thus, 327,053. 

Let the number hejifty three millions, forty tfiou" 
sandy six hundred and eight. Millions is the third 
period, and tens of millions is the highest place men- 
tioned, hence there will be but two places occupied in 
the period of millions, and the whole number will con- 
sist of eight places. We first write 53 for the millions. 
In the period of thousands there is only one place 
mentioned, that is, tens of thousands, we must put a 
zero in the hundreds of thousands' place, then 4 for 
the forty thouisand, then a zero again in the thousands' 
place ; in. the next period we write 6 for the six hun- 
dred, there being no tens in the example we put a 
zero in the tens' place, and then 8 for the eight units, 
and the whole number will stand thus, 53,040,608. 

Whole periods may sometimes be left out in the 
enunciation. When this is the case, the places must 
be supplied by zeros. Great care must be taken in 
writing numbers, to use precisely the right number of 
places^ for if a mistake of a single place be made, all the 
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figHFes^al lh(»IeA of the mktake, wiU be iaerea^d <»* 
diminished tenfold.* 
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Addition. 

It. We have seen how numbers are fdrtned by this' 
successive addition of units. It often happens that we' 
wish to put together two or more numbers, and ascer- 
tain what number they will form. 

A person bought an orange for 5 cents, andaptar' 
for 3 cents ; how many cents did he pay for both 9' 

* The custom of ii&ing nine characters, and consequently the ten- 
fold ratio of the places, is entirely arbitrary ; any other nmiiber of 
figures might be used by giving the places a ratio corresponding^ 
to the nuoiber of figures. If we had only the seven first figures for 
example, the ratio of the places would be eight fold, and we <;hould 
wfitt; numbers, in every other respect, as we do now. It would be 
necessary to reject the names eight and nine^ and use the name of 
ten for eight. Twenty would correspond to the present sixteen ; 
* and one hundred, to the present sixty four, &c. The following is 
an example of the eight fold ratio, with the numbers of the ten fold 
ratio corresponding to them. 
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Ten fold 
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Ten fold 
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Fifteen 


15 correspj to 13 
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Sixteen 


16 . . . 14 
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Seventeen 


17 . . 15 


Fbur 


4 . . . . 
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Twenty 


20 . • . 16 


Five 


5 ... 


5 


Thirty 


30 . . 24 


Six 


6 • . • . 


6 


Forty • 


40 ... 32 


Seven 


7 ... 


7 


Fifty 


50 . . 40 


Ten 


10 ... , 


8 


Sixty 


60 . . . '48 


Eleven 


n ... 


9 


Seventy 


70 . . 56 


Twelve 


12 . . . 


10 


One hundred 100, &c. . -64 


Thirteen 


13 ... 


11 


One thousand 1000 . 5 12 


Fourteen 


14 . . . 


12 







In the same manner if we had twelve figures, the places would 
have been in a thirteen fold ratio. 

The ten-fold ratio was probably suggested by counting the fingers. 
This is th« most convenient ratio. If the ratio were less^ it would 
require a larger number of places to express large numbers. ]f the 
ratio were larger, it would not require so many places indeed, but 
it would not be so easy to perforin the operations as at present, oft 
account of the numbets in each place being so large. 
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To answer this question it is necessary to put to- 
gether the numbers 5 and 3. It is evident that the 
first time a child undertakes to do this, he must take 
one of the numbers, as 5, and join the other to it a 
single unit at a time, thus, 5 and 1 are 6, 6 and 1 are 
7, 7 and 1 are 8 ; 8 is the sum of 5 and 3. A child 
is obliged to go through the process of adding by units 
every time he has occasion to put two numbers to- 
gether, until he can remember the results. This how- 
ever he soon learns to do if he has frequent occasion 
to put numbers together. Then he will say directly 
that 5 and 3 are 8, 7 and 4 are 11, &c. 

Before much progress can be made in arithmetic, it 
is necessary to reniember the sums of all the numbers 
from one to ten, taken two by two in every possible 
manner. These are all that are absolutely necessary 
to be remembered. For when the numbers exceed 
ten, they are divided into two or more parts and ex- 
pressed by two or more figures, neither of which can 
exceed nine. This will be illustrated by the examples 
which follow. 

t^ ma?i bought a coat for 24 dollars, and a hat 
for 8 dollars, Hoio much did they both come to ? 
Operation. 

Coat 24 dolls. In this example we have 8 dolls. 

Hat 8 dolls, to add to 24 dolls. Here are twen- 
— ty dolls, and four dolls., and eight 

Both 32 dolls, dolls. Eight and four are twelve^ 
which are to be joined to twenty. But twelve is the 
same as ten and two, therefore we may say twenty 
and ten are thirty and two are thirty two. 

•^ man bought a cow for 27 dolls, and a horse 
for 68 dolls. How much did he give for both 7 
Operation, 

Cow 27 dolls. In this example it is proposed 

Horse 68 dolls, to add together 27 and 68. Now 

— 27 is 2 tens and 7 units ; and 68 

' Both %S dolls, is 6 tens and 8 units. 6 tens and 

2 tens are 8 tens \ and 8 units and 7 units are 15, 
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Cider 35 dolls. 
Flour 42 (lolls. 
Molasses 36 dolls. 
Tea 87 dolls. 

Sugar 24 dolls. 

Amount 224 dolls. 



which is 1 teD and 5 units ; this joined to 8 tens makes 
9 tens and 5 units, or 95. 

•d man bought ten barrels of cider for 35 dolls, j 
and 7 barrels of flour for 42 dolls, ^ a hogshead of 
molasses for 36 dolls, ^ a chest of tea for 87 dolls, ^ 
and 3 hundred weight of sugar for 24 dolls. What 
did the whole amount to ? 
Operation, 

In this example there are five 
numbers to be added together. 
We observe that each of these 
numbers consists of two figures. 
It will be most convenient to add 
together either all the units, or 
all the tens first, and then the 
other. Let us begin with the tens. 3 tens and 4 tens 
are 7 tens, and 3 are 10 tens, and 8 are IS tens, and 
2 are 20 lens, or 200. Then adding the units, 5 and 
2 are 7, and 6 are 13, and 7 are 20, and 4 are 24, that 
is, 2 tens and 4 units ; this joined to 200 makes 224. 
It would be still more convenient to begin with the 
units, in the following manner : 5 and 2 are 7, and 6 
are 13, and 7 are 20, and 4 are 24, that is, 2 tens and 
4 units; we may now set dow»n the 4 units, and re- 
serving the two tens add them with the other tens, 
thus : 2 tens (which we reserved) and 3 tens are 5 
tens, and 4 are 9 tens, and 3 are 12 tens, and 8 are 
20 tens, and 2 are 22 tens, which written with the 4 
units make 224 as before. 

•d general has three regiments under his com^ 
mand ; in the first there are 478 men ; in the second 
564 ; and in the third 593. How many men are 
there in the whole ? 



Operation, 
First reg. 478 men 
Second reg. 564 men 
Third reg. 593 men 



In all 



J, 635 men 



In this e^^ample, each of 
the numbers is divided into 
three parts, hundreds, tens 
and units. To add these 
together it is mast conven- 
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iont to begin with the units as follows : 8 and 4 are 
12, ^nd 3 are 15, that is, 1 ten and 5 units. We write 
down the 5 units, and reserving the 1 ten, add it with 
the tens. 1 ten (which we reserved) and 7 tens are 8 
tens, and 6 are 14 tens, and 9 are 23 tens, that is, 2 
hundreds and 3 tens. We write down the 3 tens, and 
'reserving the 2 hundreds add them with the hundreds. 
2 hundreds (which we reserved) and 4 hundreds are 
6 hundreds; and 5 are 11 hundreds, and 5 are 16 
hundreds, that is, 1 thousand and 6 ^hundreds. We 
write down the 6 iiundreds in the hundreds' place, 
and the 1 thousand in the thousands' place. 

The reserving of the tens, hundreds, &c. and adding 
them with the other tens, hundreds, &c. is called car- 
r^ng. The principle of carrying is more fully illus- 
ti*ated in the following exainple. 

Ji merchant had all his monty in bills of the foU 
lowing description J one^doliar bills, ten-dollar bills, 
hundred^dollar bili'S^y thousand-dollar bills , ^c. each 
kind he kept in' a separate box. Jinothet merchant 
presented three notes for payment ^ one 2,673 dollars, 
another 840 dollars, and another 756 dollhfs. How 
much was the amount of all the notes ; and hoW 
many bills of each sort did he pay^ supposing he 
paid it with the least possible number of bills. 
Operation^ 
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the first notfe* woiild re- 
quire 2 of the thousand-dol- 
lar bills ; 6 of the hundred- 
dollar bills ; 7 ten-dollar 
bills ; and 3 one-dollat bills. 
T/he second note, would require 8 of the hundred-dol- 
lar bills; 4 ten-dollar bills; and 9 one-dollar bills. 
The third note would require 7 of the hundfed-ddllar 
bills ; 5 ten-dollar bills ; and 6 one-dollar bills. Couvxt- 
ing the one-dollar bills, we find 18 o£ ttv^m. TN\\%\sws 
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be paid with 1 ten-dollar biil and 8 one-dollar bills f 
putting this 1 ten-dollar bill with the other ten-dollar 
bills, we find 17 of them. This may be paid with 1 
hundred-dollar bill, and 7 ten-dollar bills ; putting this 
1 hundred-dollar bill with the other hundred-dollar 
bills, we find 22 of them ; this may be paid with 2 of 
the thousand-dollar bills, and 2 of the hundred-dollar 
bills ; putting the 2 thousand dollar bills with the 
other thousand-dollar bills, we find 4 of them. Hence 
the three notes may be paid with 4 of the thousand- 
dollar bills, ^ of the hundred-dollar bills, 7 ten-dollar 
bills, and 8 one-dollar bills, and the amount of the 
whole is 4,^78 dollars. 

Besides the figures, there are other signs used in 
arithmetic, which stand for words or sentences that , 
frequently occur. These signs will be explained when 
there is occasion to use them. 

A cross -f one mark being perpendicular, the other 
horizontal, is used to express, that one number is to 
be added to another. Two parallel horizontaljines = 
are used to express equality between two numbers. 
This sign is generally read is or are equal to. Ext 
ample, 5 -f 3 = 8, is read 5 and 3 are 8 ; or 3 added 
to 5 is equal to 8 ; or 5 more 3 is e^ual to 8 ; or more 
frequently 5 plus 3 is equal to 8 ; plus being the 
Latin word for more. These four expressions signify 
precisely the same thing. 

Any number consisting of several figures may some- 
times be conveniently expressed in parts by the above 
method. Example, 2358 = 2000 -f 300 -|- 50 -f 8 
= 1000 + 1200 -f 140 -f 18. 

A man owns three farm^y the first is worth 4,673 
dollars ; the second^ 5,764 dollars ; and the third, 
9,287 dollars. How many dollars are they all 
worth ? 

Perhaps the principle of carrying may be illustrated 
more plainly by separating the different orders of 
units from each other. 



i 



II. Jiddition. - 133 

Operatioh. 

4673 may be written 4000 + 600 + 70 + 3* 

5764 - - 5000+ 700+ 60+ 4 

9287 - - 9000 + 200 + 80 + 7 



14 18000 + 1500 + 210 + 14 
21 . • 

15 . . Placing the results under each other^ 

18 . . . we have 18,000 

+ 1,500 

19,724 + 210 

+ 14 



= 19,724 
In this example the sum of the uni!s is 14, the sum 
of the tens is 21 tens or 210, the sum of the hundreds 
is 15 hundreds or 1,500, the sum of the thousands is 
18 thousands or 18,000 3 these numbers being put 
together make 19,724. 

If we take this example and perform it by carrying 
the tens, the same result will be obtained, and it will 
be perceived that the only difference in the two 
methods is, that^in this, we add the tens in their 
proper places as we proceed, and in the other, we put 
it off until we have added each column, and then add 
them in precisely the same places. 
Operation, 

4,673 Here as before the sum of the units 
+ 5,764 is 14, but instead of writing 14 we 
+ 9,287 write only the 4, and reserving the 1 

■' ten, we say 1 (ten, which we reserved) 

= 19,724 and 7 are 8, and 6 ate 14, and 8 are 
22 (tens) or 2 hundreds and 2 tens ; setting down the 2 
tens and reserving the hundreds, we say, 2 (hundreds, 
which we reserved) and 6 are 8, and 7 are 15, and 2 
are 17 (hundreds) or I'thoQsand and 7 hundreds; writ- 

* It will be well for'the learner to separate, id this way, sereral 
of the examples in Addition, becaase this method is frequently 
used for illustration in other parts of the book. 

12^ 
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ing down the 7 hundreds, and reserving the 1 
thousand, we say, 1 (thousand, which we reserved) 
and 4 are 5, and 5 are ten, and 9 are '19 (thousands) 
or 1 ten-thousand and 9 thousands ; we write the 9 
in its proper place, and since there is nothing more to 
add to the 1 (ten thousand) we write that down also, 
in its proper place. The answer is 19,724 dollars. 

We may now observe another advantage peculiar to 
this method of notation. It is, that all large numbers 
are divided into parts, in order to express thenri by the 
different orders of units, and then we add each differ- 
ent order separately, and without regard to its name, 
observing only that ten in an inferior order, is equal 
to one in the next superior order. By this means we 
add thousands, millions, or any of the higher orders as 
easily as we add units. If on the contrary we had as 
many ilames and chsuracters, as there are numbers 
which we have occasion to use, the addition of large 
numbers would become extremely laborious. The 
other operations are as much facilitated as Addition, 
by this method of notation. 

In the above examples the numbers to be added 
have been written under each other. This is not abso- 
lutely necessary ; we may add them standing in any 
other manner, if we are careful to add units to units, 
tens to tens, &c. but it is generally most convenient 
to write them under each other, and we shall be less 
liable to make mistakes. 

In the above examples we commenced adding the 
numbers at the top of each line, but it is easy to see 
that it will make no difference whether we begin at 
the top or bottom, since the result will be the same in 
either case. 

Proof. The only method of proving addition, 
which can properly be called a proof, is by subtrac- 
tion. This will be explained in its proper place. 

The best way to ascertain whether the operation has 
been correctly performed, is to do it over again. But 
i/ we add the numbers the second time in the same 
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order as at first, if a mistake has been made, we are 
very liable to make the same lAtake again. To pre- 
vent this, it is better to add theni in a reversed order, 
that is, if they were added downward the first time, to 
add them upwards the second time, and vice versa,* 

From what has been said it appears, that the ope- 
ration of addition may be reduced to the following 

Rule. Write down the numbers in the fnost con- 
venient manner, which is generally so that the units 
may stand under units, te?is under tens, ^c. First 
add together all the units, and if they do not exceed 
nine, write the result in the units^ place; but if they 
amount to ten or more than ten, reserve the ten or 
tens, and write down the excess above even tens, in 
the units^ place. Then add the tejis, and add with 
them, the tens which were reserved from the column ; 
reserve the tens as before, aiffl set down the excei,s, 
and so on, till all the columns are added. 

Multiplication. 

IIL 1. Questions often occur in addition in which 
a number is to be added to itself several times. 

How much will 4 gallons of molasses come to at 
34 cents a gallon 7 

34 cents This example may be performed 
34 cents very easily by the common method 
34 cents of addition. But it is easy to see 
34 cents that if it were required to find the 

price of 20, 30, or 100 gallons, the 

%Ans. 1'86 cents operatio#wouId become laborious on 

• The method of omitting the upper line the second time, and then 
adding it to the fum of the rest is liable to the same objection, as 
that of adding the numbers twice iu the same order, for it is in fact 
the same thing. If this method were to be used, it would be much 
better to omit the lower line instead of the upper one when they 
are added upward ; and the upper line when added downward. 
This wonld change the order in which the numbers are put together. 

The danger of making the same mistake is this : if in adding up a 
row of figures we should somewhere happen to say 26 and 7 are 35, 
if we add it. over ag:ain in the same way, we are very liable l<i ^vj ^v^ 
again. But in adding it in another order il v/ovA^ \i^i ^ n^^-^ %\\\^gj\"8k3t 
coincidence if a mistake of exactly the soiiiie Ti\xiu>o^t vt^xe voa.^^; 
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account of the num^r of times the number 34 must 
be written down. ^. \ 

I find in adding fe units that 4 taUen 4 times 
amounts to 16, t write the 6 and reserve the ten ; 3 
taken 4 times amounts to 12, and 1 which I reserved, 
makes 13, which I write down, an^ the whole num- 
ber is 136 cents. 

If I have learned that 4 times 4 are 16, and that 4 
limes 3 are 12, it is plain that I need not write the 
number 34 but once, and then I may say 4 times 4 are 
16, reservin": the ten and writing the 6 unils as in 
addition. Then again, 4 times 3 (tens) are 12 (tens) 
and 1 (ten which I reserved) are 13 (tens.) 

Addition performed in this manner is called Mul- 
fiplication. In this example 34 is the number to be 
oHultiplied OY lepeated, and 4 is the number by which 
it is to be multiplied ;^iat is, it expresses the number 
of times 34 is to be talRn. 

Tiic number to be multiplied is called the vinUl^ 
pUcand, and the number which shaivs how many 
times the multiplicand is to be taken is called the 
multiplier. 'Uie answer or result is called ihe product. 
They are usuany written in the following manner : 
34 multiplicand 
4 multiplier 



136 product 

Having written them down, say 4 times 4 are 16, 
write the 6 and reserve the ten, then 4 times 3 are 12, 
and 1 (which was reserved) are 13. 

In order to perform muWplication readily, it is ne- 
cessary to retain in memory the sum of each of the nine 
digits repeated from one to nine times ; that is, the 
products of each of the nine digits by themselves, and 
by each other. These are all that are absolutely neces- 
sary, but it is very convenient to remember the pro- 
ducts of a much greater number. The annexed table, 
which i$ called the table of Pythagoras, contains the 
products of the first twenty numbers by the first ten. 
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To form this table, write the numbers l,%Qy 4, &c. 
as far as you wish the table to extend, in 9 line hori- 
zontally. This is th#first or upper row. To form 
the secoud row, add these numbers to themselves, and 
write them in a row directly under the first. Thus 1 
and 1 are 2 ; 2 and 2 are 4 ; 3 and 3 are 6 ; 4 and 4 
are 8 ; &c. To form the third row, add the second 
row to the first, thus 2 and 1 are 3 ; 4 and 2 are 6 ; 6 
and 3 are 9 ; 8 and 4 are 12 ; &c. This will evident- 
ly contain the first row three times. To form the 
fourth row, add the third to the first, and so on, till 
you haye formed as many rows as you wish the table 
to contain. 

When the formation of this table is well understood, 
the mode of using it may be easily•i^onceived. If for 
instance the product of 7 by 5, that is, 5 times 7, were 
required, look for 7 in the upper row, then directly 
under it in the fifth r^, you find 35, which is 7 re- 
peated 5 times. In the same manner any other pro- 
duct may be found. 

If you seek in the table of Pythagoras for the pro- 
duct of 5 by 7, or 7 times 5, look for 5 in the first row, 
and directly i^er it in the seventh row you will find 
35, as before. It appears therefore that 5 times 7 is 
the sam^ as 7 times 5. In the same manner 4 times 

8 are 32, and 8 times 4 are 32 ; 3 times 9 are 27, and 

9 times 3 are 27. In fact this will be found to be true 
with respect to all the numbers in the table. From 
this w« should be led to isuppose, that, whatever be 
J.he two numbers which are to be multiplied together, 

the product will be the saupe, whichsoever of them be 
made the multiplier. 

The few products contained in the table of Pythago- 
ras are not sufiicient to warrant this conclusion. For 
analogical reasoning is not allowed in mathematics, ex- 
cept to discover the probability of the e^jistence of 
facts. But the facts are not to be admitted as truths 
until they are demonstrated. I sh§ll therefore give a 
demonstration of the above fact ; which, besides prov- 
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jing the factf will be a good illustration of the manner 
in which the product of two numbers is formed. 

There is ao orchard, in which there are 4 rows of 
trees, and there are 7 trees in each row. 
#..../.. If one tree be taken from 

• each row, a row may be made 

. consisting of four treea ; then 

one more taken from each row 

will make another row of four trees ; and since there 
^re seven trees in each row, it is evident that in this 
way seven rows, of four trees each, may be made of 
them. But the number of trees remain the same, 
which way soever they are counted. 

Now whatever be the number of trees in each row, 
if they are all alike, it is plain that as many rows, of 
four each, can be made, as there are trees in a row. 
Or whatever be the number of rows of seven each, it 
is evident that seven rows can be made of them, each 
row consisting of a number equal to the number of 
rows. In fine, whatever be the number of rows and 
whatever be the number in each row, it is plain that by 
taking one from each row a new row may be made, 
containing a number of trees equal to the number of 
rows, and that there will be as many rows of the latter 
kind, as tliere were trees in a row of the former kind. 

The same thing may be demonstrated abstractly as' 
follows : 6 times 5 means 6 times each of the units in 
5; but 6 times 1 is 6, and 6 times 5 will be 5 times 
as-much, that is, 5 times 6. 

Generally, to multiply one number by another, is to 
repeat the first number as many times as there are 
units in the second number. To do this, each unit in 
the first must be repeated as many times as there are 
units in the second. But each unit of the first repeat* 
ed so many times, makes a number equal to the second ; 
therefore the second number will be repeated as many 
times as there are units in the first. Hence the pro- 
duct of two numbers will always be the same, which 
soever be made multiplier. 
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What will 254 pounds of meat cost, at 7 cents a 
pound? 

This question will show the use of the above propo- 
sition ; for 254 pounds will cost 254 times as much as 
1 pound ; but 1 pound costs 7 cents, therefore it will 
cost 254 times 7. But since we know that 254 times 7 
is the same as 7 times 254, it will be much more con- 
venient to multiply 254 by 7. It is easy to show 
here that the result must be the same ; for 254 pounds 
at 1 cent a pound would come to 254 cents ; at 7 cents 
a pound therefore it must come to 7 times as much. 
Operation. 
254 Here say 7 times 4 are 2S'j 

7 reserving the 2 (tens) write the 

•" 8 (units) ; then 7 times 5 (tens) 

\^ns. 1778 cents. are 35 (tens) and 2 (tens) which 

were reserved^ are 37 (tens); write the 7 (tens) and 
reserve the 3 (hundred) ; then 7 times 2 (hundreds) 
are 14 (hundreds) and 3 which were reserved are 17 
(hundreds). The answer is 1778 cents ; and since 
100 cents make a dollar, we may say 17 dollars and 
78 cents. 

The process of multiplication, by a single figure, 
may be expressed thus : Multiple/ each figure of the 
m.ultiplicand by the multiplier <i beginning at the 
right handy and carry as in addition. 

IV. What will 24 oxen come to, at 47 dollars 
apiece? 

If does not appear so easy to multiply by 24 as by 
a number consisting only of one figure ; but we may 
first find the price of 6 oxen, and then 4 times as much 
will be the price of 24 oxen. 
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Operation, 
47 
6 



282 dolls, price of 6 oxen. 

4 



1128 dolls, price of 24 oxen. 
Or thus 47 
4 



ISS dolls, price of 4 oxen. 
6 



1128 dolls, price of 24 oxen. 

A number which is a product of two or more num- 
bers is called a composite or compound number. 
The numbers, which, being multiplied together, pro- 
duce the number, are called factors of that number. 
4 is a composite number, its factors are 2 and 2, be- 
cause 2 times 2 are 4. 6 is also a composite number, 
its factors are 2 and 3. The numbers 8, 9, 10, 12, 14, 
15, &c. are composite numbers; some of them have 
only two factors and some have several. The sign x, 
a cross, in which neither of the marks is either hori- 
zontal or perpendicular, is used to express multiplica- 
tion. Thus 3x2=6, signifies 2 times 3 are equal 
to 6. 2 X 3 X 5 = 30, signifies 3 times 2 are 6, and 5 
times 6 are 30. 

Numbers which have several factors, may be divided 
into a number of factors, less than the whole number 
of factors, in several ways. 24, for example, has 4 
factors, thus 2 x ^ X 2.x 3 = 24. This may be di- 
vided into 2 factors and into 3 factors in several differ- 
ent ways. Thus 4x6 = 24; 2x2x6= 24; 3 
X 8 = 24 ; 2 X 12 = 24; 2 X 6 X 2 = 24. 

When several numbers are to be multiplied togeth-« 
er, it will make no difference in Avhat order they are 
multiplied, the result will always be the same. 
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What will be the price of 5 loads of cider ^ each 
load containing 7 barrels ^ at 4 dollars a barrel ? 

Now 5 loads, each containing 7 barrels, are 35 bar- 
rels. 35 barrels, at 4 dollars a barrel, amount to 140 
dollars. Or we may say one load comes to 28 dollars, 
and 5 loads will come to 140 dollars. Or lastly 1 bar- 
rel froni each load will come to 20 dollars, and 7 times 
20 are 140. 

Thus 7 Or 7 Or 5 

5 4 4 

35 ' 28 20 

4 5 7 



140 140 140 

What is the price of 23 loads of hay ^ at 34 dolls, 
a load ? 34 

2 

68 dolls, price of 2 loads. 
34 ^ 

7 



238 dolls, price of 7 loads. 
3 



714 dolls, price of 21 loads. 
^ +68 dolls, price oif 2 loads. 

r= 782 dolls, price of 23 loads. 
Multiply 328 by 112 328 

112 = 4 X 7 X 4 4 



1312 product by 4 

7 



9184 product by 28 
4 



36736 product by 112 

/ 
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It is easy to see that we may multiply by any other 
number in the same manner. • 

This operation may be expressed as follows. To 
multiply by a composite number ; Find two or more 
numbers, which being multiplied together, will pro- 
duce the multiplier ; multiply the multiplicand by 
one of these numbers, and then that product by an-^ 
other, and so on, until you have multiplied by all the 
factors, into fvhich you have divided the multiplier^ 
and the last product will be the product required. 

If the multiplier be not a composite number, or if it 
cannot be divided into convenient factors : Find a 
com>posite number as near as possible to the multi- 
plier, but smaller, and multiply by it according to 
the above rule, and then add as many tim^es the m^uU 
tiplicandy as this number falls short of the multi- 
plier. S 

V. I have shown how to multiply any number by a 
single figure ; and when the multiplier consists of 
several figures, how to decompose it into such numbers 
as shall contain but one figure. It remains to show 
how to multiply by any number of figures ; for the 
above processes will not always be found convenient. 

The most simple numbers consisting of more than 
one figure are 10, lOO, 1000, &c. It will be very easy 
to multiply by these numbers, if we recollect that any 
figure written in the second place from the right signi- 
fies ten times as many as it does when it stands alone, 
and in the third place, one hundred times as many, and 
so on. If a zero be annexed at the right of a figure or 
any number of figures, it is evident that they will all 
be removed one place towards the left, and conse- 
quently becortie ten times as great; if two zeros be 
anne^red they will be removed two places, and will be 
one hundred times as great, &c. Hence, to mtiltiply 
by any number consisting of I, with any number 
of zeros at the right of it, it is sufficient to annex 
the zeros to the multiplicand. 
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1 X 10 = 10 1 X 100 = 100 

2 X 10 = 20 3 X 100 = 300 

3 X 10 = 30 5 X 100 = 500 

27 X 10 = 270 

42 X 100 = 4200 

368 X 1000 = 368000 

VI. When the multiplier is 20, 30, 40, 200, 300, 
2000, 4000, &c. These are composite numbers, of 
which 10, or 100, or 1000, &c. is one of the factors. 
Thus 20 = 2 X 10 ; 30 = 3 X 10 ; 300 = 3 X 100 ; 
&c. In the same manner 387000 = 387 x 1000. 

How much will 30 hogsheads of wine come to, at 
87 dollars per hogshead? 

Operation. 
87 
3 



261 dolls, price of 3 hhds. 
10 



2610 dolls, price of 30 hhds. 

More simply thus 87 

30 



2610 dolls, price of 30 hhds. 

• 

It appears that it is sufficient in this example to mul- 
tiply by 3 and then annex a zero to the product. If the 
number of hogsheads had been 300, or 3000, two or 
three zeros must have been annexed. It is plain also 
that, if there are zeros on the right of the multipli-' 
candy they may be omitted until the multiplication 
has been ptrformedy and then annexed to the pro- 
duct. 



TIL MultipUcatim. U$ 

« 

YII. ^ man bought 26 pipes of winty at 143 
dollars a pipe; how much did they come to ? 
^6 =20 -f 6. The operation may be performed thus : 

143 
6 




/• 



858 dolls, price ofKipes. 
143 
20 



9860 dolls, price of 20 pipes 
+ 8^ dolls, price of 6 pipes 

= 3718 dolls, price of 26 pipes 
The operation may be performed more simply thus : 
143 
26 



2860 dolls, price of 20 pipes 
-|- 858 dolls, price of 6 pipes 

= 3718 dolls, price of 99 pipes 
Or muHiplyiDg first iy 6 ; 
143 

858 doDs. price of 6 pijpcs 

+ 2§60 doU?. price of 20 pipps 

> ■ 

= 3718 dolls, price of 26 pipes 
If the wages of 1 m,an be 438 dollars for 1 yeetr^ 
wiatwillie thewqgesof2Z4menfatth^sam( rcffef 
Operation^ 
438 
234 



87600 dolls, wages -of 200 men 

+ 13140 da. wages of SO men 

4- 1752 do. wages of 4 men 

slOMft2 dolls, wages fif 2S4 rn^n 



% 
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Or thus^ 438 
234 



1752 dolls, wages of 4 men 
+ 13140 do. wages of 30 men 
+ ^(ii^ ^o* wages of 200 men 




=5 1024^2 dolls, wages of 234 men 
When we multiply by the 30 and the 200, we need 
not annex the zeros at all, if we are careful, when mul- 
tiplying by the tens, to set the first figure of the pro- 
duct in the tens' place, and when multiplying by hun- 
dreds, to set the first figure in the hundreds' place, &c. 

Operation. 
438 
234 



1752 
1314. 
876.. 



102,492 
If we compare this operation with the last, we shall 
find that the figures stand precisely the same in the two. 
We may show by another process of reasoning, that 
when we multiply units by tens^ the first figure of the 
product should stand in the tens' place, &c. ; for units 
multiplied by tens ought to produce tens, and units 
multiplied by hundreds, ought to produce hundreds, 
in the same manner as tens multiplied by units pro- 
duce tens, &c. 

If it take 853 dollars to support a family one 
yeary how many dollars will it take to support 207 
such families the same time f 
Operation. 

853 In this example I multiply first by the 7 
207 units, and write the result in its proper 

place ; then there being no tens, I multiply 

5971 next by the 2 hundreds, and write the first 
1706 figure of this product under the hundreds of 

the first product ; and then add the results 

i 76571 in^ke order \u \yVi\viV\ they stand. 
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The general rule therefore for multiplying any num- 
ber of figures may be expressed thus ; Multiply each 
figure of the multiplicand by each figure of the 
multiplier separately ^ taking care when multiplying 
by units io make the first figure of the result stand 
in the unites place j and when tnultip lying by tens, 
to make the first figure stand in the tens' place ; 
and when multiplying by hundreds, to make the 
first figure stand in the hundreds' place, SfC. and 
then add the several products together. 

Note. It is generally the best way to set the first 
figure of each partial product directly under the figure 
by which you are multiplying. 

Proof The proper proof of multiplication is by 
division, consequently it cannot be explained here. 
There is also a method of proof by casting out the 
nines, as it is called. But the nature of this cannot be 
Understood, until the pupil is acquainted with division. 
It will be explained in its proper place. The instruc- 
tor, if he chooses, may explain the use of it here. 

t!. . A ; iZ^/l^.n''- (rr <'^ :^-. v 
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VIII. w^ man having ten dollars, paid away 
three of them ; how many had he left 7 

We have seen that all numbers are formed by the 
successive addition of units, and that they may also 
be formed by adding together two or more numbers 
smaller than themselves, but all together containing 
the same number of units as the number to be formed. 
The number 10, for example, may be formed by add- 
ing 3 to 7, 7 -f 3 == 10. It is e^sy to see therefore 
that any number may be decomposed into two or more 
numbers, which taken together, shall be equal to that 
number. Since 7 -f 3 = 10, it is evident that if 3 be 
taken from 10, there will remain 7. 
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The following examples, though apparently differ- 
ent, all require the same operation, as will be imme^ 
diately perceived. 

Ji man having 10 sheep sold 3 of them ; how 
many had he left 9 That is, if 3 be taken from 10, 
what number will remain f 

^ man gave 3 dollars to one son^ and 10 to 
another ; how much more did he give to the one 
than to the other ? That ii, how much greater is 
the number 10 than the number 3 ? 

•^ man owing 10 dollars , paid 3 dollars at one 
time, and the rest at another ; how much did he 
pay the last time ? That is, how m,uch must be 
added to 3 to make 10 ? 

From Boston to Dedham, it is 10 miles, and from 
Boston to Roxhury it is only 3 miles ; what is the 
difference in the two distan-ces from. Boston ? 

Ji hoy divided 10 apples between two other boys / 
to one he gave 3, how many did he give to the other f 
That is, if 10 be divided into two parts so that one 
of the parts may be 3, what will the other part be? 

It is evident that the above five questions are all 
answered by taking 3 from 10, and finding the differ- 
ence. This operation is called subtraction. It is the 
reverse of addition. Jiddition puts numbers together, 
subtraction separates a number into two parts. 

•^ man paid 29 dollars for a coat and 7 dollars 
for a hat, how much more did he pay for his coat 
than for his hat ? 

In this example we have to take the 7 from the 29; 
we know from addition^ that 7 and 2 are 9, and con- 
sequently that 22 and 7 are 29 ; it is evident therefore 
that if 7 be taken from 29 the remainder will be 22. 

Jl man bought an ox for 47 dollars ; to pay for 
it he gave a cow worth 23 dollars, and the rest in 
money ; how much money did he pay f 
Operation. 

Ox 47 dollars. Cow 23 dollars. 

It will be best to perform this example by parts. It 

is plain that we must take the twenty from the forty, 

and the three from the Beveu*, lVi«X is, the tens from the 
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tens, and the units from the units. I take twenty 
from forty and there remains twenty. I then take 
three from seven and there remains four, and the 
whole remainder is twenty four. Ans. 24 dollars. 

It is generally most convenient to write the numbers 
under each other. The smaller number is usually writ- 
ten under the larger. Since units are to be taken from 
units, and tens from tens, it will be best to write units 
under units, tens under tens, &c. as in addition. It is 
also most convenient, and, in fact, frequently necessary, 
to begin with the units as in additionand multiplication. 
Operation. 
Ox 47 dollars I say first, 3 from 7, and there 

Cow 23 dollars will remain 4. Then 2 (tens) 
— from 4 (tens) and there will re- 

24 difference, main 2 (tens), and the whole 

remainder is 24. 
•^ man having 62 sheep in his Jtock^ sold 11 of 
them ; how many had he then ? 
Operation. 
He had 62 sheep In this example a difficulty 
Sold 17 sheep immediately presents itself, if 
— we attempt to perform the ope- 

Had left 45 sheep ration as before ; for we cannot 
take 7 from 2. We can, however, take 7 from 62, 
and there remains 55 ; and 10 from 55^ and there 
remains 45, which is the answer. 

The same operation may be performed in another 

way, which is generally more convenient. I first 

observe, that 62 is the same as 50 and 12 ; and 17 is 

the same as 10 and 7. They may be written thus : 

62 = 50 + 12 That is, I take one ten from the 

17 = 10 -f- 7 six tens, and write it with the two 

' — units. But the 17 I separate sim- 

45 sss 40 -f~ 5 ply into units and tens as they 
stand. Now I can take 7 from 12, and there remains 
5* Then 10 from 50, and there remains 40, and these 
put together make 45.* 

V 

* Let the pupil perforin a large number of examples by separat- 
ing them thU waj, when be first coouneocies subtraction. 

13* 
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This separation maj be made ia the nind at well 
as to write it down. 
Cperation, 
$2 Here I suppose 1 ten taken Snm the 6 tens, 
17 and written with the 0, which nakes 1^. I 
— say 7 Fnocn 12, 5 remaips, then setting down 
45 the 5, 1 say, 1 ten from 5 tens, «r simply 1 
from 5, and there remains 4 (tfens), which written 
dewn shows the remainder, 45. 

The taking of the ten out of 6 lens and joining it 
with the 2 units, is called borrowing ten. 

Sir Isaac Newton was born in the year 1642, and 
he died in 1727 ; how old was he^at the time of his 
decease i 

It is evident that the di£Rsrence between these two 
numbers must give his age. 

Operation. 
leoo + 120 + 7 = 17€f7 
1600 + 40 4- 2 ss 1642 



Ans. 80 -f 5 = 65 years old. 

In this example I take* 2 from 7 and there remakis 5, 
which I write down. But since I cannot take 4 (tens) 
from 2 (tens), I borrow 1 (hundred) or 10 teas A^om 
the 7 (iniDdreds), which joined with 2 (tens) tfiakes 
12 (tens), then 4 (tens) from 12 (tens) there remaiiii 
8 (tens), which I write down. Thten ^ (hundreds) 
from 6 (hundreds) there remafns fiothiAg. Also 1 
(thousand) from 1 (thousand) nothing rentiatbift. The 
answer is 85 years. 

A man bought a quantity of flout for 15,265 
dollars, and mkl it again for 23,007 dollars, bow 
vnuch did he gain by the bargain ? 
Operation. 

23,^07 Here I take 5 from 7 and theK^ remains 

15,265 2 ; but it is ithpossibJe to take 6 (tens) 

" M • — j&om O, and it does not immediately af^peaa* 

2 where 1 shall borrow the 10 i(t£n8), sinee 

there is nothing in the hundreds' place. This will be 

evident, however, If I decompose the numbers into ' 

j^arts. 
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Operation. 
10,000 + 12,000 + 900 + 100 + 7 « 23,007 
10,000 +. 5,000 + 200 + 60 + 5 =x 15,2^5 

■ I I . I I I I ■ III l-l.l 1 .1 M II I I II I » 

7,000 + 700 -f. 40 + 2 = 7,742 

The 23,000 is equal to 10,000 and 13,000 ; this last 
IB equal to 12,000 and 1,000 ; and 1,000 is equal to 
900 and 100. Now I take 5 from 7, and there remains 
2 ; 60 from 100, or 6 tens from 10 tens, and there re- 
mains 40, of 4 tens ; 2 hundreds from 9 hundreds, and 
there remains 7 hundreds; 5 thousands from 12 thou- 
sands, and there remains 7 thousands ; and 1 ten-thou- 
sand from 1 ten-thousand, and nothing remains. The 
answer is 7,742 dollai's. 

This example may be performed in the same manner 
as the others, without separating it into parts except 
in the mind. 

I say 5 from 7, there remains 2 ; then borrowing 10 
which must in fact come from the 3 (thousand) I ^ay, 
6 (tens) from 10 (tens) there remains 4 (tens) ; then I 
borrow ten again, but since I .have already, used one 
of these, I say, 2 (hundreds) from 9 (hundreds) there 
remains 7 (hundreds) ; then I borrow ten again, and 
haying borrowed one out of the 3 (thousand), I say, 5 
(thousand) from 12 (thousand) there remains 7 (thou- 
sand); then 1 (ten-thousand) from 1 (ten-thousand) 
nothing remains. The answer is 7,742 as befcre. 

The g:eneral rule for subtraction may be expressed 
thus ; The less number is always to be subtracted 
from the larger. Begin at the right hand and take 
successively each figure cf the lesser number from 
the corresponding figure (^ the larger number ^ that 
is, units from units ^ tens from tens, fyc* If it hap* 
pens that any figure of the lesser number cannot be 
taken from, the corresponding figure of the larger^ 
harrow ten and join it with the figure from which 
the subtraction is to be made and then subtract ; 
before the next figure is subtracted take care to di" 
minish by one the figure from which the subtraction 
i^ to be mgde. 
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N. B. When two or more zeros intervene in the num- 
ber from which the subtraction is to be made^ all, ex- 
cept the first, must be called 9s in subtracting, that is, 
after having borrowed ten, it must be diminished by 
one, on account of the ten which was borrowed before. 

Note, It is usual to write the smaller number under 
the greater, so that units may stand under units, and 
tens under tens, &c. 

Proof. j1 man bought an ox and a cow for 73 
dollars y and the price of the cow was 25 dollars ; 
what was the price of the ox ? 

The price of the ox is evidently what remains after 
taking 25 from 73. 

Operation^ 
Ox and cow 73 dollars 
Cow 25 do.* 

Ox 48 do. 

It appears that the ox cost 48 dollars. If the cow 
cost 25 dollars, and the ox 48 dollars, it is evident that 
25 and 48 added together must make 73 dollars, what 
they both cost. 

Hence to prove subtraction, add the remainder and 
the smaller number together, and if the work is right 
their sum be will equal, to the larger number. 

Another method. If the ox cost 48 dollars, this num- 
ber taken from 73, the price of both, must leave the price 
of the cow, that is, 25. Hence subtract the remainder 
from the larger number, and if the work is right, this^ 
last remainder will^be equal to the smaller number. 

Proof of addition. It is evident from what we have 
seen of subtraction, that when two numbers have been 
added together, if one of these numbers be subtracted 
from the sum, the remainder, if the work be right, 
must be equal to the other number. This will readily 
be seen by recurring to the last example. In the same 
manner if more than two numbers have been added 
together and from the sum all the numbers, but one, be 
subtracted, the remainder must be equal to that one. 
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IX. •/? boy having 3d apples wished to divide them 
equally among 8 of his companions ; how many 
Tnust he give them apiece ? 

If the boy were not accastomed to calculating, he 
would probably divide them, by giving one to each of 
the boys, and then another, and so on. But to give 
them one apiece would take 8 apples, and one apiece 
again would take 8 more, and so on. The question 
then is, to see how many times 8 may be taken from 
32 ; or, which is the same thing, to see how many 
times 8 is contained in 32. It is contained four times. 
Ans. 4 each. 

•/^ boy having 32 apples was able to give 8 to each 
of his companions. How many companions had he .^ 

This question, though different from the other, we 
perceive, is to be performed exactly like it. That is, 
it is the question to see how many times 8 is contained 
in 32. We take away 8 for one boy, and then 8 for 
another, and so on. 

Ji man having 54 centSy l^id them all out for 
, ordngesy at 6 cents apiece ; how many did he buy ? 

It is evident that as many times as 6 cents can be 
taken from 54 cents, so many oranges he can buy. 
Ans. 9 oranges. 

•/i man bought 9 oranges for 54 cents ; how much 
did he give tqriece 7 

In this example we wish to divide the number 54 
into 9 equal parts, in the same manner as in the first 
questioa we wished to divide 32 into 8 equal parts. 
Let us observe, that if the oranges had been only one 
cent a piece, 9 of them would come to 9 cents ; if they 
had been 2 cents apiece, they would come to twice nine 
cents ; if they had been 3 cents apiece, they would 
come to three times 9 cents, and so on. Hence the 
question is to see how many times 9 is contained in 54. 
Aqb. 6 cents apiece. 
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In all the above questions the purpose was to.see how 
many times a small number is contained in a larger 
one> and they may be performed by subtraction.^ If 
we examine them again we shall find also, that the 
question was, in the two first, to see what number 8 
must be multiplied by, in order to produce 32 ; and in 
the third, to see what the number 6 must be multi- 
plied by, to produce 54 ; in the fourth, to see what 
number 9 must be multiplied by, or rather what number 
must be multiplied by 9, in order to produce 54. 

The operation by which questions of this kind .are 
performed is* called division. In the last example, 
54, which is the number to be divided, is called the 
dividend ; 9, which is the number divided by, is called 
the divisor ; and 6, which is the number of times 9 is 
contained in 54, is called the quotient. 

It is easy to see from the reasoning above, that the 
quotient and devisor multiplied together must produce 
the dividend ; for the question is to see how many 
times the divispr must be taken to make the dividend, 
or in other words to see what the divisor must be mul- 
tiplied by to produce the dividend. It is evident also, 
that if the dividend be dividied by the quotient, it must 
produce the divisor. For if 54 contains 6 nine times, 
it vvill contain 9 six times. 

To prove division, multiply the divisor and quotient 
together, and if the work be right, the product will be 
the dividend. Or divide the dividend by the quotient, 
and if the work be right, the result will be the divisor. 

This also furnishes a proof for muUiplication, for if 
the quotient multiplied by the divisor, produces the 
dividend, it is evident, that if the product of two 
numbers be divided by one of those numbers, the quo- 
tient niust be the other number. 

It appears that division is applied to two distinct pur- 
poses, though the operation is the same for both. The 
object of the first and fourth of the above examples is to 
divide the numbers into equal parts, and of the second 
and third to find how many times one number is con- 
tained in another. At present, we shall confine our at- 
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tention to examples of the latter kind, viz. to find how 
many times one number is contained in another. 

•dt 3 cents apiece, how many pears may be bought 
for 57 cents ? 

It is evident, that as many pears may be bought, as 
there are 3 cents in 57 cents. But the solution of this 
question does not appear so easy as the last, on account 
of the greater number of times which the divisor is 
contained in the dividend. If we separate 57 into 
two parts it will appear more easy. 
57 = 30 + 27 

We know by the table bf Pythagoras that 3 is con- 
tained in 30 ten times, and in 27 nine times, conse- 
quently it is contained in 57 nineteen times, and the 
answer is 19 pears. 

How many barrels of cider ^ at 3 dollars a barrel y 
can be bought for 84 dollars ? 
Operation, 
84 =s 60 + 24 3 is contained in 6* twice, but 
in 6 tens it is contained ten times as often, or 20 times. 
3 is contained in 24 eight times, consequently 3 is 
contained 28 times in 84. Ans. 28 barrels. 

How many pence are there in 132 farthings ? 

As many times as 4 farthings are contained in 132 
farthings, so many pence there are. 
Operation. 
132 = 120 -f I^ 1^0 is 12 tens, 4 is contained 
in 12 three times, consequently it is contained 30 times 
in 12 tens. 4 is contained 3 times in 12 units, conse- 
quently in 132 it is contained 33 times. Ans. 33 pence. 

How many barrels of floury at 5 dollars a barrel, 
may be bought for 785 dollars ? 
Operation. 
785 = 500 + 250 + 35 

5 is contained in 5 once, and in 500 one hundred 
limes. 250 is 25 tens. 5 is contained 5 times in 25y 
consequently 50 times in 250. 5 is contained. 7 times* 
in 35 unit3. In 785, 5 is contained 157 times. Ans. 
157 barrels. 
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How matiy dollars are there in 7464 shilli^s f 
As many times as 6 shillings are contained in 7464 
shillings, so many dollars there are* 

Operation, 
7464 r=: 6000 + 1200 + 240 + 24 
6 is contained 1000 times in 6000, 200 times in 
1200, 40 times in 240, and 4 times in 24, making in 
all 1244 times.** Ans. 1244 dollars. 

It is not always convenient to resolve the number 
into parts in this manner at first, but we may do UaB 
we perform the operation. 

In IA6 daysy how many weeks f 
Operation. 
126 SE 70 + ^6 Instead of resolving it in this 
manner, we will write it down as foUowa : 
Dividend 126 (7 Divisor 
\ 70 _ 

— 10 

56 h 

56 — 

•^^ 18 quotient 

I dbserve that 7'cannot be contained 100 times in 
126, I theref(H*e call the two firat figures on the left 
12 tens or 120, rejecting the 6 for the present. 7 is 
contained more than once and not so much as twice in 
12, consequently in 12 tens it is contained more than 
10 and less than 20 times. I take 10 times 7 or 70 
out of r26, and there reknains 56. Then 7 ia contained 
8 times in 56, and 18 times ia 126. Ans. 18 weeka^ 

In 3766 pence J hew many four-ptnces f 

It is evident that this answer will be obtained by 
finding how many times 4 pence is contained in 3756 
pence. 

If we would solve this, as we did the first examples, 
H will stand thus : 

3756 « 9600 + 120 + 86 

* Let the pupil perform a large namber of examples in thia mM- 
ner when he first commeDces ; as he is obliged to separate the num- 
bees into parts, he will at leogUi come to £e common method. 
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But if #e re^tre ii iiita pat*tsv ad we p^fonh the 
operfttton, tt if iU be done as follows : 
Sividend 3756 (4 dhisot* 

8600 • 

-(— 900 =n numbel^ thai 4 is contt'd in S600 
15« SO do - * - - UO 

1«0 9 <h) - - - •* 38 

36 039 do - , - -^ - 97Be 

3& 



Here I take the 37 hundreds alone^ and see hi>vr 
xnaiiy tidies 4 is (iontaifi^d in it, whieh ! find 9 titnes^ 
and sinfoe it i^ 37 fauddr^ds, it must be coBfaided 900 
tiiites. 900 tithes 4 is 3600, which I subtract froiiil 
^96/and theire reriiarins 156. It is now the questioa 
to fied bow many timietf 4 k contained in this. I Ukm 
the 15 tens» rejeetiog the 6, ttnd see how many times 
4 is eonC^in^d in it^ It is contained 3 timed> and sinoe 
it is 15 tensy this mast be? 3 t^ns or 30 ttmfes^ 30 tim^s 
4 i^ 120. This I SubtTadt from 15^. and thete reuaio^ 
36« 4 i§ eonftained ib 36^ 9 times ; heiu)e it is con*^ 
tained in the whole 939 times. Ans» 9S0 fbov-^^ 
penees. 

If these' ptrtial numbers, viz^ 3000, 120, and M^ 
af e eompared Ti^itb the i^sokiiion of the number 9bo¥e,> 
they will be fou\!)d to be the same^ 

Tbi» epdratioh may be tibridged ^till vime* 
3756 (4 



36 



12 



»9^ qudtiettt 



36 
36 



14 
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In this I say, 4 into 37, 9 times, and set down the 9 
in the quotient, without regarding whether it is hun- 
dreds, or tens, or units, but by the time I have done 
dividing, if I set the .other figures by the side of it, 
it will be brought into its proper place. Then I say 
9 times 4 are 36, and set it under the 37, as before, 
but do not write the zeros by the side of it. I then 
subtract 39 from 37, and there remains 1. This of 
course is 100, but I, do not mind it. I then bring 
down the 5 by the side of the 1, which makes 15, or 
rather 150, but I call it 15. Then I say 4 into 15, S 
times, (this is 30, but I write only the 3) ; I write 
the 3 by the side of the 9. Then I say, ^ times 4 is 
12, which I write under the 15, and subtract it from 
15, and there remains 3 (which is in fact 30). • By 
the side of 3 I bring down the 6, which makes 36« 
Then I say 4 into 36, 9 times, which I write in the 
quotient, by the side of the 93, and it makes 939^ 
The first 9 is now in the hundreds' place, and the 3 
in the tens' place, as they ought to be. If this ope-' 
ration be compared with the last, it will be found in 
substance exactly like it. All the difference is, that 
in the last the figures are set down only when they 
are to be used. 

^ man employed a number of workmen^ and 
gave them 27 dollars a month each ; at the expira- 
tion of one month, it took 10,125 dollars to pay 
them. How many men were there f 

It is evident that to find the number of men, we 
must find how many times 27 dollars is contained in 
10,125 dollars. 

This may be done in the same manner as we did 
the last, though it is attended with rather more diffi- 
culty, because the divisor consists of two figures. 



IX. Division* 159 

Operation. 
Sividend 10A25 (27 divisor 

8,100 

. 300 ss the number of times 27 is coQ- 

2,025 tained in 8,100 

1,890 70 do. • . 1,890 

5 do. - - 135 

135 

135 375 do. - - 10,125 



Common way, 
10,125 (27 
81 -7— 

375 quotient. 



202 
189 



135 
135 



I observe that there are not so many as 27 thousands, 
^o I conclude that the divisor is not contained 1000 times 
in the dividend ; I therefore take the three left hand 
figures, neglecting the other two for the present. The 
three first are 101 ; (properly 10,100, but I notice only 
101) ; I seek how many times 27 is contained in 101, 
and find between 3 and 4 times. I put 3 in the quo- 
tient, which, when the work is done, must be 3 hun- 
dred, because 101 is 101 hundred, but disregarding 
this circumstance, I find how much 3 times 27 is, and 
write it under 101. 3 times 27 are 81 ; this subtracted 
from 101, leaves 20. By the side of 20 I bring down 
2, the next figure of the dividend which was not used. 
This makes 202, for the next partial dividend. I seek 
how many times 27 is contained in this. I find 7 times. 
I write 7 in the quotient. 7 times 27 are 189,'which I 
subtract from 202, and find a remainder 13. By tbe 
«ide of 13 I bring down 5, the other &gdt^ ol NXi^ ^vsV 
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dendy whjph makes 1 36 lor tbe kst pigrtial dividend. I 
find 27 is contained 5 tines ia this. I write 5 in the 
quotient. 5 times 27 is 135. There is no remainder, 
therefore the divisioii is completed. Ans. 375 men. 

The operation in the above example is precisely 
the same, as in those which precede it ; but is more 
difficult to discover how many times the divisor is 
contained in the partial dividends. When the divisor 
is still larger, the difficulty is increased. I shall next 
show how this difficulty may be obviated. 

In 31755 dai/Sy how many years, allowing 365 
days to the year ? 

It is evident, that as many times as 365 is contained 
in 31755, so many years there -will be. 

Operation, 
Dividend 31755 (3^5 divisor 



2555 
2555 



^7 (juotienjU 



I observe that 365 cannot be contained in 317, there- 
fore I must take the four left hand figures, viz. S175. 
In order to discover how many times S65 is contained 
in this, I observe, that 365 is more than 300, and less 
than 400. I say 300 is contained in 3100, or simply 
3 is contained in 31, 10 times, but 365 being greater 
than 300, cannot be contained in it more than 9 times. 
Indeed if it were contained mare than 9 times, it must 
have been contained in 317, which is impossible. 400 
is contained in 3100, (or 4 in 31) 7 times. This is the 
limit the other way, for 365 being less than 400, must 
be contained at least as many times. It is contained 
therefore 7, or 6, or 9 times. The most probable are 

8 and 9. I try 9,. But instead of multiplying the whole 
number 365 by 9, 1 say 9 times 300 are 2700, -or simply 

9 times 3 are 1^7 ; then subtracttaag 12700 from 3170, 
there remains 470 ; I then say, 9 times 60 is 540i 4>r 
sisoplyd liows 6 is 54, wbi^ beiog i^i^r 4^ 47(ii9or 
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47, shows that the divisor is not coQtftined 9 times. I 
next try 8 times, and say as before, 8 times 300 are 
2400, which subtracted from -3170, leaves 770, then 8 
times 60 are 480, which not being so large as 770, 
«ho ws that the divisor is contained 8 times.' I multiply 
the whole divisor by 8 (which is in fact 80), the product 
is 2920. This subtracted from 3175 leaves 255. I 
then bring down the other 5, which makes the next 
partial dividend ,2555. Now trying as before, I find 
that 3 is contained 8 times in 25, and 4 is contained 6 
times. The limits are 6 and 8. It is probable that 7 is 
right. I multiply 365 by 7, and it makes 2555, which 
is exactly the number that I want. If I had wished ta 
try 8, I should have said 8 times 3 are 24, which taken 
from 25 leaves 1. Then supposing 1 to be placed 
before the ntsxt figure, which is 5, it makes 15. 6 is 
not contained 8 times in 15, therefore 365 cannot be 
contained 8 times in 2555. The answer is 87 years. 
' The method of trying the first figure of the divisor 
into the first figure, or the first two figures of the par- 
tial dividend, generally enables us to tell, what the 
quotient figure must be, within two or three, and it 
will always furnish the limits. Then if we try the 
second figure, we shall always make the limits smaller ; 
if any doubt then remains^ which will not often be the 
case, we may try the third, and so on. 
Divide 436940074 by 64237. 

Operations 
Dividend 436940074 (64237 divisor. 
S85422* 



6802 quotient. 



• 515180 
.513896* 

. . . 128474 
. . . 128474* 

Proof. 436940074 
In this example I seek how many l\m^% ^)\!e\.^%c^\. 
%ure of ^bo divisor, is contained lu ^3, \Vi^ vw^ ^"^^"^ 

14* 
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Cgures-dD tiie left of the diirtdend ; i ftad7(fimes, and f 
jfl canUiDed 6 times. The limits are 4 and 7. 7 time^ 
li are ^2y and 4J3 Crottt 43 leaves t, whfdk I suppose 
placed by the aide of 6 ; Ihas malLes 16. Bot 4, the 
second £gure of the divisor, is not conUined 7 times in 
16, thes'efore € frill ibe the 'first figure -of the quotleAt. 
It is easy to see that Ihis must be 6000, when the 
division is completed ; because there being five figured 
in the divisor, and the first figure of the divisor beifig 
iarger than the ifirst figure of the dividend, vfe wrt 
obliged to take the ^x first figures of t1>e divideed lor 
Ihe first partial dividend ; and the dividend containing 
anine 6gures, the right harnl figure of this partial divi- 
idend, is in ihe thousands' place, i write 6 in the quo^ 
tieot, and multiply the divisor by it, and write the 
iteault under the dividend, so that the first figure on the 
Ti^Hibafid may ^and binder the sixth figure of th« divi- 
dernd, i^ounted £nom the left, or under the pleoe of 
flhovisands. This product, subtracted itom the dividend 
asitstaads, leaves a Remainder 5i51S; by the side of 
ibis I bring down the nexA figure of the dmdend, 
which is 0, and the second partial dividend is 51S18<^. 
Trying as before with the 6, and then with the 4,iato 
the first £gures of this partial dividend, I find the di« 
visor is contained im it S (^00) times. I write 6 in the 
quotient, then multiply ing aod subtrafCi(Jing ^s 1)ef<»re, I 
find a remainder 1284. Ibrii^gdown the next figure 
of the dividend, which ^iii^es 1)2847 for the next partial 
dividend. J find ibftt the divisor is not contained in 
this at all. I putO in the quotient^ so that the other 
figures imaiy dt^nd in their ^oper places, when the 
division is completed. Then i brjng down the next 
figure of the dividend, whi^h givejs for a partial divi- 
dend, 128474. The divisor .is contained twice in this. 
Multiplying and subtraotUng .a^s. before, I find no re- 
mainder. The division therefore is completed. 

Proof, It was observed In^hejcommencement of this 

Art. that division is proved hymultiplyingthe divisor by 

the qjLioti^nt. T-his isalways dooe diiuripgdbe opgri^oD. 

J/?i t^e la^t e^%X!ft¥^>x^J^^.^v49Prtw«8iir$t owltiplkid ^ 
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6 (6000), and then by 8(800), and then by 2 ; we hare 
only to add .these numbers together in the order they 
stand in, and if the work is right, this sum will be 
the dividends The asterisms show the numbers ta be 
ftdded. 

FVom the above examples we derive the following 
general rule for division : Place the divisor at the 
right ofthedimdend^ separate them by ajnark, and 
draw a line under the divisor , to separate it from 
ike quotient. Take as many figures on the left of 
; the dividend as are necessary to contain the divisor 
once or m,ore. Seek how many tinges the first figure 
of the divisor is contained in the firsts or two first 
figures of these, then increasing the first figure of 
the divisor by one, seek how many times that is con^ 
tained in the same figure or figures. Take the 
figure contained within these limits, tvhich appears 
the most probable y and multiply the two left hand 
figures of the divisor by it ; if that is not sufficient 
to determine f multiply the third, and so on. When 
the first figure of the quotient is discovered, multi* 
ply the divisor by it, and subtract the product from 
the partial dividend, Then write the ns9it figure cf 
the dividend by the side of the remainder* This is 
the next partial dividend. Seek as before how may 
times the divisor is contained in this, and place the 
result in the quotient, at. the right of the other quo* 
tient figure, then multiply and subtract, as before ; 
and so on, until all the figures of the dividend have 
been used. If it happens that any partial dividend 
is not so large as the divisor, a zero must be put in 
She quotient, and the nexi figure of the dividend 
written at the right of the partial dividend. 

Note, If the remainder at any time should exceed 
4lie divisor, the quotient figure must be increased, and 
the multiplication and 8ubtra<:tion must be periormed 
^gain. If the ptod-uct of the divisor, by any quotient 
fkpxTQ, should ^be larger than the partial dividend, the 
•quetMHit figure musl be dimtnished. 
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Short Division. 

When the divisor is a small number, the operation 
pf division may be much abridged, by performing the 
multiplication and subtraction in the mind, without 
writing the results. In this case it is usual to write 
the quotient under the dividend. This method is call* 
ed short division, 

A man purchased a quantity of flour for 3045 
dollars^ at 7 dollars a barrel. How many barrels 
were there ? 

Long Division. Short Division. 
3045 (7 3045 (7 
28 



435 435 



24 
21 



35 
35 



In short division, I say 7 into 30, 4 times ; I write 4 
underneath ; then I say 4 times 7 are 28,ji¥hich taken 
from 30 leaves 2. I suppose the 2 written at the left 
of 4, which makes 24 ; then 7 into 24, 3 times, writing 
3 underneath, I say 3 times 7 are 21, which taken from 
24 leaves 3. I suppose the 3 written at the left of 5, 
which makes 35 ; then 7 in 35, 5 times exactly } I write 
5 underneath, and the division is completed. 

If the work in the short and long be compared to- 
gether, they will be found to be exactly alike, except 
in the short it is not written down. 

i. 

X. How many yards of clot h^ at 6 dollars a yard, 
-may be bought jor 45 dollars? ^ 

42 dollars will buy 7 yards, and 48 dollars will buy 
8 yards. 45 dollars then will buy more than 7 yards 
and less than 8 yards, that is, 7 yarda and a part of 



aiuyther yard . As cases li]se this may frequently oecur^ 
it is necessary to kno^w what this [>art is, and how to 
distinguish one part from another. 

Whe® any thki^^^^rsnyoumber.is divided into two 
4M|i2al parts, one o^ the parts is called the huIfoX the 
Ihin^ or nnmiier. When tl^ thing or nu»tber is di^ 
vided into three equal parts, ane of the parts is called 
lOne ifAtWof the thing or UHmber ; when it is divided 
in four equal parts, the partsjaire called fourths ; when 
into &V'e equail parts, fifths^ &c. That is, the parts 
always take their names from the number of parts, into 
which the thi<ng or number is divided. It is evident 
that wliatever be the number of parts into which th« 
thing or number is divided, it will take all the parts to 
iinake the whole thing or number. That is, it will 
take two halves, three thirds, four fourths, five fifths, 
<8lc. to make a whole one. it is also evident, th^t 
the moz^ parts a thing or number is divided into, thts 
smaller the parts will be. That is, halves are largem 
than thirds, thirds are larger than fourths, and fourths 
are larger than fifths, &c. 

When a thing or number is divided into parts, any 
number of the parts may be used. When a thing is 
divided into three parts, we may use one of the parts 
or two of them. When it is divided into four parts, 
%ve may use one, two, or three of them, and so on. In- 
deed it is plain, that, when any thing is divided into 
parts, each part becomes a new unit, and that we may 
number these parts as well as the things themselves 
before they were divided. 

Hence we say one third, two thirds, one fourth, two 
fourths, three fourths, one fifth, two fifths, three fifths,&c. 

These parts of one are called fractions j or broken 
numbers. They may he expressed by figures as well 
as whole numbers ; but itrequires two numbers to ex- 
press them, one to show into how many parts the thing 
OF number is to be divided (that is, how large the 
parts are, and how many it takes to make the whole 
4ine) ; and the other, to show how many of these parts 
«M^ used. It is evident that these namber% w\iiX\i\:?9^1v 
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be written in ftuch a man^^, that we may know what 
each of them is intended to represent. It is agreed to 
write tiie numbers one above the other^ with a line be* 
tween them. The number below the line shows into 
how many parts the thing or number i3 divided, and 
the number above the line shows how many of the 
parts are used. Thus |of an orange signifies, that the 
orange is divided into three equal parts, and that two 
of the parts or pieces are used, f of a yard of cloth, 
signifies that the yard is supposed to be divided into 
five equal parts, and that three of these parts are used. 
The number below the line is'called the denominator^ 
because it gives the denomination or name to the frao- 
tion, as halves, thirds, fourths, &c. and the number 
above the line is called the numerator j because it 
shows how many parts are used. 

We have applied this division to a single thing, but 
it often happens that we have a number of things which 
,>we consider as a bunch or collection, and of which we 
wish to take parts, as we do of a single thing. In fact 
it frequently happens that one case gives rise to the 
other, so that both kinds of division happen in the 
same question. 

If a barreVof dder cost 2 dollars, what will \ofa 
barrel cost ? 

To answer this question, it is evident the number two 
must be divided into two equal parts, which is very 
easily done. ^ of 2 is 1. 

Again, it may he asked, if a barrel of cider cost 
2 dollars, what part of a barrel will 1 dollar hny ? 

This question is the reverse of the other. But we 
have just seen that 1 is | of two, and this enables us to 
answer the question. It will buy ^ of a barrel. 

If a yard of cloth cost 3 dollars, what will \ of a 
yard cost ? What will \of a yard cost ! 

If 3 dollars be divided into 3 equal parts, one of the 
parts will be 1, and two of the parts will be 2. Hence 
^ of a yard will cost 1 dollar, and f will cost 2 dollars. 

If this question be reversed, and it be asked, what 
part oi a yard can be bought for 1 dollar, and what part 
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ford dollars J theanswer willeTidently be^ of a yard 
for 1 dollar, and f for 2 dollars. 

It is easy to see that any number may be divided 
into as many parts as it contains units, and that the 
number of units used will be so many of the parts of 
that number. Hence if it be asked, what part of 5, S 
is, we say, | of 5, because 1 is | of 5, and 3 is threo 
times as much. 

We can now answer the question proposed above, 
viz. How many yards of cloth, at 6 dollars a yard, 
may be bought for 45 dollars ? 

42 dollars will buy 7 yards, and the other 3 dollars 
will buy I of a yard. Ans. 7| yards, which is read 7 
yards and | of a yard. 

*4 man hired a laborer for 15 dollars a month; 
at the end of the time agreed upon^ he paid him 143 ^ 
dollars. How many months did he work? 

Operation. 
143 (15 
Price of 9 months 135 — 

— 9tV months. 
Remainder 8 
The wages of 9 months, is 135 dollars, which sub- 
tracted from 143, leaves 8 dollars. Now 1 dollar will 
pay for tV of 9 month, consequently 8 dollars will pay 
for j\ of a month. Ans. 9 jV month. 

Note, The number which remains after division, as 
8 in this example, is called the remainder. 

M 97 dollars a ton, how many tons of iron may 
he bought for 2467 dollars ? 

Operation. 

i8467 (97 
194 .- — ^ 



527 

485 



25^ tons. 



Remainder 42 dollars. 



\ 
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After paying for 25 toos, (here are 4d dcritai^ left* 
i dollar will buy ^V ^^ ^ ^^9 ^"^ '^^ dollars will buy 
^ of a ton. 

j^t^^ many titne^ is 324 cofUained in 18d6i4 ? 

Operation, 
18364 (324 
1620 



2164 
1944 



56||| times. 



Remainder 220 

It is contained 56 times aiid 220 over. 1 is^i^ ctS 
324y and 220 is |H of 324. An9. 56 times and ff| of 
another time. ' 

From the above oiramples; we deduce the following 
general fule for the remainder : 07ten the division ii 
performedj as far as if can be^ if there is a remain- 
der, in order to havt th€ tru^ quotient, write the 
remainder over the divisor in the form of a fraction, 
and annex it to the qicatieftt. 

XI. We obsierve^ i» Art. V. that when the multi- 
plier is 10, too, loop, &c. the muhiplitiation is per- 
formed by aafiexing the Zieros^ at the right of the ntul- 
ttpl'icand^ In li&e maniier wlicm the dit^isot is 10^ 
XOG9 lOOOy &c. divisi!oi» maty be pefrf6rmfed by cfdfttiiir^: 
off as many places? from the right of the dividend as* 
ttere are zeros it. the divisor. 

•St \Q cents apotend, how matiy pounds of frueat 
may be bought for 64 cents} 

The 6 which stands in tef^^^^ plaee shows hMr m^Xxf 
times 10 is contained in 60, for 60 signifies 6 tens, and 
the 4 shows how many the number is more than 6 tens, 
therefore 4 is the remainder. The operation then may 
be performed thus 6.4. The answer is 6^^ poands. 

Jl man has 2347 lbs, of tobacco, which he wishes 
to put into boxes containing 100 ibs, each ; how 
many boxes will it take ? 

It is evident that 100 is eonfained m 2300,^ 2*9 times, 
coasequeiitly it will take 23 Soxes, and there will be 
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47 lbs. left, which will fill ^%\ of another box. The 
operation may be performed thus, 23.47. Answer 

QQ 4 7 

In general if one figure be cut off from the right, 
the tens will be brought into the units' place, and 
hundreds into the tens' place, &c. If two figures be 
cut off, hundreds are brought into the units' place, 
and thousands into the tens' place, &c. And if three 
figures be cut off, thousands are brought into the units' 
place, &c. that is, the numbers will be made 10, 100, 
or 1000 times less than before. 

Hence to divide hy 10, 100, 1000, ^c. cut off from 
tike right of the dividend as many figures as there 
are zeros in the divisor. The remaining figures 
will be the quotient ^ and the figures cut off will be 
the remainder^ which must be written over the di- 
visor ^ and annexed to the quotient, 

XII. We observed in article X, that any two 
numbers being.given, it is easy to tell, what part of 
the one the other is. Thus : 

What part of 10 yards are 3 yards ? Jlns* 1 is 
yV of 10, and 3 w fir of 10. 

What part of 237 barrels is S2 barrels ? ^ns. 1 
is .^1.^ 0/237, and 82 is //^ o/237. 

Fractions are properly parts of a unit, but by exten- 
sion the term fraction is often applied to numbers 
larger than unity. This happens when the numerator 
is larger than the denominator, in which case there are 
more parts taken than are sufficient to make a unit. 
All fractions in which the numerator is equal to the 
denominator, as |, |, |, |f , &c. are equal to unity ; all 
in which the numerator is less than the denominator 
are less than unity, and are called proper fractions ; 
all in which the numerator is greater than the denomi- 
nator, are more than unity, and are called improper 
fractions. Thus f, y, y , are improper fractions. 

The process of finding what part of one number 
another is, is called finding their ratio. 

.15 



i 



170 Arithmetic. Part II. 

What is the ratio of 5 bushels to 3 bushels, or of 5 
to 3 ? This is the same as to say, what part of 5 is 3? 
The answer is |. The ratio of 5 to 3 is |. 

What part of ^ is 5 ? %flnswtr f . Tht ratio of 3 
to S is ^. 

What is the, ratio of 35 yards to 17 yards i 
Answer \\. 

What is the ratio of 11 to 35 ? Answer ^, v 

To find what part of one number another is, 
make the number which is called the part {whether 
it be the larger or the smaller) the numerator of a 
fraction^ and the other number j the denominator. 

Also to find the ratio cf one number to another^ 
make the number which is expressed first the de- 
nominator, and the other the numerator. 

XIII. A gentleman gave i of a dollar each to 
17 poor persons ; how many dollars did it take? 

It took y of a dollar. But f of a dollar, make a 
dollar, consequently as many times as 5 is contained 
in 17, so many dollars it is. 5 is contained 3 times 
in 174 and 2 over. That is y make 3 dollars, and 
there are f of another dollar. Ans. 3| dollars. 

If 1 man consume -^j of a barrel of flour in a 
weeky how many barrels will an army of 537 me$i 
consume in the same time ? 

They will consume Yt . ff of a barrel make a 
barrel, therefore as many times as 35 is contained in 
537, so many barrels it is. 

537 (35 . 



35 

187 
175 



15|| barrels. Ans. 



35 is contained 15 times in 537 and 12 over, which 
is ^1 of another barrel. 

Numbers like 3f , 15Jf , which contain a whole num- 
ber and a fraction, are called mixed numbers. The 
abore process by which V was changed to 3|,and V/ to 
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15^1, is called reducing improper fractions to whole 
or mixed nunnbers. 

Since the ilenominator always shows how many of 
the parts make a whole one, it is evident that any im- 
proper fraction may be reduced to a whole or mixed 
number, by the following rule : Divide the numera- 
tor by the denominator, and the quotient will be 
the whole number. If there be a remainder, uyritt 
it over the denominator, and annex it to the quo- 
tient and it will form, the mixed number required. 

XIV. It is sometimes necessary to change a whole 
or a mixed number to an improper fraction. 

«/^ man distributed 3 dollars among some beg- 
gars, giving them ^ of a dollar apiece ; how many 
received the money ? That is, in 3 dollars, how 
many fifths of a dollar ? 

Kach.doHar was divided equally among 5 persona, 
conse<juently 3 dollars were ^tven to 15 persons. 
That is, 3 dollars are equal to '^ of a dollar. 

t^ man distributed 18f bushels of wheat among 
some poor persons, giving them \ of a bushel each ; 
how m,any persons were there ? 

This question is the same as the following : 

In 18 J bushels, how many ^ of a bushel ? That 
is^ how many Iths of a bushel 7 

In 1 bushel there are ^, consequently in 18 bushels 
there are 18 times 7 sevenths ; that is, '^-«, and ^ more 
make *f". Ans. 129 persons. 

Reduce 28|J to an improper fraction. That is, 
in 28Jf how many ^'j ? - 

Since there are || in 1, in 28 there must be 28 times 
as many. 28 times 25 are 700, and 17 more are 717. 
Ans. V/- 

Hence to reduce a whole number to an improper 
fraction with a given denominator, or a mixed number 
to an improper fraction ; multiply the whole number 
by the denominator, and if it is a mixed number 
ftdd the numerator of the fraction, and write the 
result over the denominator. 
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XV. %^ man hired 7 laborers /or I day^ and gave 
ihetn ^ of a dollar apiece ; how many dollars did 
he pay the whole ? 

If we suppose each dollar to be divided into 5 equal 
partSy it would take 3 parts to pay 1 maoy 6 parts to 
pay 2 men, &c. and 7 times 3 or 21 parts, that is, V 
of a dollar to pay the whole. Y ^^ ^ dollar are 4| 
dollars. Ans. 4| dollars. 

A mail bought 13 bushels of grain j at ^ of a dol- 
lar a bushel ; how many dollars did it come to f 

I of a dollar are 5 shillings. 13 bushels at 5 shil- 
lings a bushel, would come to 65 shillings, which is 
10 dollars and 5 shillings. 

In the first form, 13 times f of a dollar are ^ o( Oi 
dollar ; that is lOf- dollars, as before. 

•d man found by experience, that one day with 
another, his horse would consume |^ of a bushel of 
oats in a day ; how many bushed would he con- 
sum^e in 5 weeks or 35 days ? 

If we suppose each bushel to be divided into 37 
equal parts, he would consume 13 parts each day. In 
35 dajs he would consumf^ 35 times 13 parts, which 
is 455 parts. But the pafts are 37thL therefore it is 
VV = 12ij bushels. 3^ 

35 
13 

105 
35 

455 

This process is called multiplying a fraction by 
a whole number. 

Multiply ^/yV by as. 

The fraction /^y^ signifies, that 1 is divided into 
1372 equal parts^ and that 253 of those parts are used. 
To multiply it by 48, is to take 48 times as many 
partsi that is, to multiply the numerator 253 by 48. 
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1853 

48 

2024 
1012 



fsTa — 1 8 72" 



12144 

The product of 253 by 48 is 12144 ; this written 
over the denominator is \%\*^9 which being reduced, 

isSH^I Ans. 

To multiply a fraction then, is to multiply the num- 
ber of parts used ; hence the rule : multiply the nu- 
tnerator and write the product over the denomina^ 
tor. 

Note. It is generally most convenient, when the 
numerator becomes larger than the denominator, to 
reduce the fraction to a whole or mixed number. 

It is sometimes necessary to multiply a mixed 
number. 

Bought 13 tons of irony at 97^4 dollars a ton ; 
what did it come to ? 

In this example the number and the fraction must 
be multiplied separately. I3 times 97 are 1261. 13 
times i^ are y^^, equal to lOJif j this added to 1261 
makes 1271if dollars. Ans* 

Operation. 
97 14 

13 13 

291 42 '3V = lOJf 

97 14 



1261 182 

1261 + lOJf = 1271if dolls. 

Hence, to multiply a mixed number : multiply the 
whole number and the fraction separately ; then 
reduce the fraction to a whole or mixed number^ 
and add it to the product of the tahole number, 

15* 
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XVI. We have &een that single things may be di- 
vided into parts, and that numbers may be divided 
into as many parts as they contain units *, that is, 4 
may be divided into 4 parts, 7 into 7 parts, &c. It 
DOW remains to be shown, how every member may be 
divided into any number of equal parts. 

If 3 yards of cloth cost 12 dollars y what is that 
a yard ? 

It is evident that the price of 3 yards must be di- 
vided into 3 equal parts, in order to have the price of 
1 yard. That is, ^ of 12 must be found. 

We know by the table of Pythagoras, that 3 times 4 
are 12, therefore \ of 12, or 4 dollars is the price of 
1 yard. 

If 5 yards of cloth cost 45 dollars^ what is that a 
yard ? 

1 yard w^ill cost \ of 45 dollars. 5 times 9 are 45, 
therefore 9 is | of 45, or the price of 1 yard. 

The two last examples are similar to the first exam- 
ple Art. IX. If we take 1 dollar for each yard, it wiU 
be 5 dollars, then one for each yard again, it will be 5 
more, and so on, until the whole is divided. The 
question, therefore, is to see, how many times 5 is con- 
tained in 45, and the result will be a number that is 
contained 5 times in 45. 5 is contained 9 times, there- 
fore 9 is contained 5 times in 45. This is evident 
also, from Art. III. When a number, therefore, is to 
be divided into parts^ it is done by division. The 
nuTnber to be divided is the dividendy the number of 
parts the divisor, and the quotient is one of the parts. 

j9man owned a share in a bank, worth 1 36 dollars, 
and sold -J of it ; how m.any dollars did he sell it for T 

136 (2 

Ans. 68 dollars. 

2 is contained 68 times in 236, therefore 2 times 68 
are 136, consequently 68 is i of 136. 

A' ticket drew a prize qf 2,845 dollars, of which 
%i owned \ ; v>hat was his share ? 

2845 (5 
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Since 5 is contained 569 times in 2,845, 5 times 56^ 
are equal to 2,845, therefore 569 is } of 2,845. Di- 
vision may be explained, as taking a part of a number. 
In the above example I say, } of 28(00) is 5(00) and 
3(00) over. Then supposing 3 at the left of 4, I say, 
i of 34(0) is 6(0) and 4(0) over. Then i of 45 is 9. 
Writing all together, it makes 569, as before. The 
same explanation will apply when the divisor is a 
large number. 

Bought 43 ions of iron for 4,171 dollars ; how 
much was it a ton ? 

1 ton is ^\ part of 43 tons, therefore the price of 1 
ton will be 4^ part of the price of 43 tons, 

4171 (43 
387 — 

97 dollars. 

301 
301 



• • • 



Two men Jl and B traded in company andgain^ 
ed 456 dollars, of which JS was to have f and B | ; 
what was the share of each ? 

The name of the fraction shows how to perform this 
example, f of 456 signifies that 456 must be divided 
into 8 equal parts, and 5 of the parts taken. | of 456 
is 57, 5 times 57 are 285, and 3 times 57 are 171* 
A's share 285, and B's 171 dollars. 

456 (8 • 57 
3 

57 

5 B's share 171 dollars. 

A's share 285 dollars*- 

•/f man bought 6S barrels of pork for 1224 dollars ^ 
and sold 47 barrels, at the same rate that he gave 
for it. Howmueh did the 47 barrels come to ? 

To answer this question, it is necessary to. find the 
price of 1 barrel, and then of 47. 1 barrel costs ^V ^^ 



{ 
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1224 dollars, and 47 barrels cost ^ j. of it. ^ of 1224 
is 18. 47 times 18 are 846. Ans. 846 dollars. 

To find any frfictional part of a number^ divide 
the numtfer by the denominator of the fractiouy and 
multiply the quotient by the numerator, 

A man bought 5 yards of cloth for 28 dollars ; 
what was that a yard? 

I oi 25 is 5j and i of 30 is 6. j of 28 then, must 
be between 5 and 6. 

Cases of this kind frequently occur,' in which a 
number cannot be divided into exactly the number of 
parts proposed, except by taking fractions. But it 
may easily be done by fractions. 

\ of 25 dollars is 5 dollars. It now remains to find 
y of 3 dollars. Suppose each dollar divided into 5 
equal parts, and take 1 part from each. That will be 
3 parts or I of a dollar. Ans. 5| dollars. | of a dol- 
lar is I of 100 cents, which is 60 cents. Ans. $5.60. 

ji man had 853 lbs. of butter^ which he ihished to 
divide into 7 equal parts ; how many pounds would 
there be in each part ? 

\ of 847 lbs. is 121 lbs. Then suppose each of 
the 6 remaining pounds, to be divided into 7 equal 
parts, and take I part from each ; that will be 6 pans, 
or f of a pound. Ans. I21f. 

853 (7 



12 If lbs. Ans. 

A man having travelled 47 day s^ found that he 
had travelled 1800 miles ; liow many miles had he 
travelled in a day on an average ? How many milts 
would he travel in 53 days^ at that rate? 

In one day he travelled ^'^ of 1800 miles, and in 53 
days he would travel || of it. xi ^^ 1^^ ** 38, and 
14 over. j\ of 1 is ^y, ^y of 14 is 14 times as much, 
that is, 1^. In one day he travelled 38^ miles. In 
53 days he would travel 53 times 38^^ miles. 



i 



XVL Division. Ill 

1800 (47 38 53 

141 53 14 

38J4 °^^s. in 1 day. 

390 114 212 

376 190 53 



14 2014 742 

+ 15H W = 15K 



Ans. 2029|^ miles in 53 day?. 

Hence to divide a number into parts; divide it by 
the number of parts required, and if there be a re- 
mainder, make it the numerator of a fraction, qf 
which the divisor is the denom,inator, 

N. B. This rule is substantially the same as the rule 
in Art. X. 

When one part is found, any number of the parts 
Biay be found by multiplication. 

It was shown in Art. X. that, in a fraction, the 
denominator shows into how many parts 1 is supposed 
to be divided, and that the numerator shows how many 
of the parts are used. It will appear from the follow- 
ing examples, that the numerator is a dividend, and 
the denominator a divisor, and that the fraction ex< 
presses a quotient. The denominator shows into how 
many parts the numerator is to be divided. In this 
manner division may be expressed without being actu* 
ally performed. If the fraction be multiplied or di- 
vided, the quotient will also be multiplied or divided. 
Hence division may be first expressed, and the neces- 
sary operations performed on the quotient, and the 
operation of division itself omitted, until the last, 
which is often more convenient. Also, when the di- 
visor is larger than the dividend, division may be ex- 
pressed, though it cannot be performed. 

9/1 gentleman wishes to divide 23 barrels of flour 
equally among 51 families ; how much must he give 
them apiece ? 

In this example, the divisor 57 is greater than the 
dividend 23. If he had had only 1 barrel to 4vs\A»>^ 
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could give them only jV of a barrel apiece ; but since 
he haii 23 barrels, he can give each 23 times as much, 
that is, ^ of a barrel. 

Hence it appears that f ^ rightly expresses the quo- 
tient of 23 by 57. ^ 

If it be asked, how many times is 57 contained in 
23 ? It is not contained one time, but f^ of one lime. 

If 10 lbs. of copper cost 3 dollars, what is it per lb.? 

Here 3 must be divided by 10. ^V ®^ ^ '^ tV> ^^^ 
tV of three must be y\- Ans. j^^ of a dollar, that is, 
30 cents. 

At 43 dollars per hhd., what toould be the price of 
2S galls, of gin ? 

25 galls, are ff of a hojsjshead. To find the price of 
1 gallon is to find gV of 43 dolls., and to find the price 
of 25 galls, is to find f | of 43 dolls. ^^ of 1 is eV* eV 
of 43 is 43' times as much, that is, |-|. J| is 25 times 
as much as j^, that is, 25 times ||. 25 times || are 
>«~p = 17yV ^o^*s. Ans. 

If 5 tons of hay cost 138 dolls, tohai cost 3 tons? 

3 tons will cost | of 138 dolls. This may be done 
as follows. \ of 138 is27|, and 3 times 27| are 82J 
dolls. Ans. Or, 

Expressing the division, instead of performing it, \ of 
138 is »f«. f of 138 are 3 times '|% that is, 4« = 
82A dolls, ^s before. 

Note, i of 138 by the above rule is 27|. But the 
same result will be obtained, if we say J^ of 138 is *|', 
for '!« are equal to 27f. 

The process in this Art. is called inultiplying a 
whole number by a fraction. Multiplication strictly 
speaking is repeating the number a certain number of 
times^ but by extension, it is made to apply to this op- 
eration. The definition of multiplication, in its most 
extensive sense, is to take one number, as many times 
a^ one is contained in another n umber. Therefore if 
the multiplier be greater than 1, the product will be 
greater than the multiplicand ; but if the multiplier be 
only a part of 1, the product will be only a part of the 
muitipJicand. 
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It was observed in Art. III. that when two whole 
numbers are to be multiplied together, either of theih 
may be made the multiplier, without affecting the re- 
sult. In the same mMiner, to multiply a whole num- 
ber by a fraction, is the same as to multiply a fraction 
by a whole number. 

For in the last example but one, in which 43 was 
multiplied by f|, 25 and 43 were multiplied together, 
and the product written over the denominator 63, thus 
^iV* ^^^^ same would have been done, if ff had 
been multiplied by 43. 

In the last example also, 138 was multiplied by |. 
The result would have been the same if | had been 
multiplied by 138. 

This may be proved directly. 

It is required to find Jf of 43. ff of 1 is If, ff of 
43 must be 43 times as much, that is, 43 times ff, or 
i^p = l7eV. So also f of 1 is f , | of 138 must be 
138 times as much, that is, 138 times |, or *|* = 82f . 

Hence to multiply a fraction by a whole number j 
or a whole number by a fraction ; multiply the whole 
number and the numerator of the fraction together^ 
and write the product over the denominator of the 
fraction, 

XVII. If 3 yards of cloth cost \of a dollar y what 
is that a yard ? 

I are 3 parts, f of 3 parts is I part. Ans. J of a dollar. 

A man divided jf of a barrel of flour equally 
among A families ; how much did he give them apiece? 

if are 12 parts. \ of 12 parts is 3 parts. Ans. y\ of 
a barrel each. 

This process is dividing a fraction by a whole 
number. A fraction is a certain number of parts. It 
is evident that any number of these parts may be di- 
vided into parcels, as well as the same number of whole 
ones. The numerator shows how many parts are used ; 
therefore to divide a fraction^ divide the numerator. 

But it generally happens that the numerator cannot 
be exactly divided by the number, as in the following 
example. 
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A boy wishes tadivide^ of an orange equally between 
two other bitys; how much must he give them, apiece? 

If he had 3 oranges to divide, he might give them 
1 apiece, and then divide the other into two equal 
parts, and give one part to each, and each would have 
1| orange. Or he might cut them all into two equal 
parts each, whicK would make six parts, and give 3 
parts to each, that is, f = \^y as before. But according 
to the question, he has | or 3 pieces, consequently he 
may give 1 piece to each, and then cut the other into 
two equal parts, and give 1 part to each, then each will 
have \ and \ of \. But if a thing be cut into four equal 
parts, and then each part into two equal parts, the whole 
will be cut into 8 equal parts or eighths ; consequently 
^ of } is |. Each will have \ and | of an orange. Or 
he may cut each of the three parts into two equal parts, 
and give \ of each part to each boy, then each will have 
3 parts, that is |. Therefore ^ of | is |. Ans. f . 

Jl man divided \ qf a barrel of flour equally be^ 
tween 2 laborers ; what part of the whole barrel did 
he give to each ? 

To answer this question it is necessary to find \ of }. 
If the whole barrel be divided first in 5 equal parts or 
fifths, and then each of these parts into 2 equal parts, 
the viiiole will be divided into 10 equal parts. There- 
fore, I of I is ,-V« He gave them yV o^si barrel apiece. 

A man owning^ of a share in a bank^ sold\ of his 
part ; what part of the whole share did he sell? 

If a share be first divided into 8 equal parts, and then 
each part into 3 equal parts, the whole share will be 
divided into 24 equal parts. Therefore ^ of ^ is ^'y, 
and I of 1^ is 7 times as much, that is /y. Ans. /y. 

Or since i = ^V, I = f i, and i of |i = /y. 

In the three last examples the division is performed 
by multiplying the denominator. In general, if the de- 
nominator of a fraction be multiplied by 2, the unit will 
be divided into twice as many parts, consequently the 
parts will be only one half as large as before, and if the 
same number of the small parts be taken, as was taken 
of the large the value of the fraction will be one half as 
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much. If the denominator be multiplied by three, each 
part will be divided into three parts, and the same num- 
ber of the parts being taken, the fraction will be one 
third of the value of the first. Finally, if the denomi- 
nator be multiplied by any number, the parts will be 
so many times smaller. Therefore, to divide a fraC" 
tiouy if the numerator cannot be divided exactly by 
the divisor y multiply the denominator by the divisor* 
«4 man divided /^ of a hogshead of wine into 1 
equal, parts J in order to put it into 7 vessels ; what 
part of the whole hogshead did each vessel contain? 
. The answer, according to the above rule, is yl^. The 
propriety of the answer may be seen in this manner. 
Suppose each 16th to be divided into 7 equal parts, the 
parts will be 112ths. From each of the /^ take one of 
the parts, and you will have 5 parts, that is yf^. 

•/? man owned yV ^f f^ ship^s cargo; but in a gale 
the captain was obliged to throw overboard goods to 
the amount of ^ of the whole cargo. What part of 
the loss 9nust this man sustain i 

It is evident that he must lose ^ of his share, that 
is, f of yV 

1 of yV = yf ^, 1 of /j = yjy, and | must be.4 times 
as much, that is, ^^. Ans. ^-^-^ of the whole loss. 

Or it may be said, that since he owned yV of the 
ship, he must sustain y^^ of the loss, that is, y^ of f • yV 
of J = ila, yV of I == y|^, and ^-g is 7 times as much, 
that is, yV2> 2^8 before. 

This process is multiplying one fraction by ano- 
ther, and is similar to multiplying a whole number by 
a fraction, Art. XVI. If the process be examined, it 
will be found that the denominators were multiplied 
together for a new denominator, and the numerators 
for a new numerator. In fact to take a fraction of any 
number, is to divide the number by the denominator, 
and to multiply the quotient by the numerator. But a 
fraction is divided by multiplying its denominator, and 
multiplied by multiplying its numerator. We have 
seen in the above example, that when two fractions are 
to be multiplied, either of them may be mademultipli^ri 

16 
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without affecting the result Therefore, to take a frac* 
tioQ of a fraction, thai is^ tofnuUiply one fraction hy 
another J multiply the denominators together for a 
new denominator, and the numerators for a new 
numerator. 

If! dollars will buy 5| bushels of rye, how much 
will I dollar buy? How much will 15 dottars buy? 

1 dollar will buy 4 of 5f bushels. In order to find 
4 of it, 5| must be changed to eighths. 5{ =s y. ^ 
of V s^ }|. 1 dollar will buy H of ^ bushel. 15 
dollars will buy 15 times as much. 15 times || ss 
y\j^ =r 1 1 }|. A ns. 1 1 f } bushels. 

If \^ bUs. of beef cost 95i dollars, what will 25 
bbls. cost ? 

1 bbl, will cost tV of ^^i dollars, and 25 bbls. will 
cost f f of it. To find this, it is best to multiply first 
by 25, and then divide by 13. For ff of 95} is the 
same as tV of 25 times 95|. 

Operation. 
95} X 25 = 2396}. 2396} (13 

13 



109 
104 



184/A 



56 
52 

^ 4} = V. Ans. 184//r dolls. 

In this example I divide 2396} by 13. I obtain a 
quotient 184, and a remainder 4}, which is equal to 
y . Then V divided by 1 3, gives yV\, which I annex 
to the quotient, and the division is completed. 

The examples hitherto emjiloyed to illustrate the 
division of fractions, have been such as to require the 
division of the fractions into parts. It has been shown 
(Art. XVI.) that the division of whole numbers is per- 
formed in the same manner, whether it be required to 
divide the number into parts, or to find how many times 
one number is contained in anojther. It will now be 
.shown that the same is true with regard to fractions. 
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%B.t 3 dollars a barrel^ how many Tfdrrels oj' cider 
may be bought for 8| dollars ? 

The numbers must be reduced to fifths, for the same 
reason that they must be reduced to pen c6, if one of 
the numbers were given in shillings and penee. 

3 = V, and 8| = y. As many times as y are 
contained in y, that is, as many times as 15 are con- 
tained in 43, so many barrels may be bought. 

Expressing the division ff = 2f|. Ans. 2 jf bar- 
rels. This result agrees with the manner explained 
above. For 8J was reduced to fifths, and the denomi- 
nator 15 was formed by multiplying the denominator 
5 by the divisor 3. 

How many times is 2 contained in^ ? 

2 = y, 14 is contained in 5, /y of one time. The 
same result may be produced by the other method. 

XVII I. We have seen that a fraction may be di- 
vided by multiplying its denominator, because the 
parts are made smaller. On the contrary, a fraction 
may be multiplied by dividing the denominator, be- 
cause the parts will be made larger. If the denomi- 
nator be divided by 2, for instance, the denominator 
being rendered only half- as large, the unit will be 
divided into only one half as "many parts, consequently, 
the parts will be twice as large as before. If the de- 
nominator be divided by 3, the unit will be divided 
into only one third. as many parts, consequently the 
parts will be three tin>es as large as before, and if the 
same number of these parts be taken, the value of the 
fraction will be three times as great, and so on. 

If \ lb. of sugar cost \of a dollar ^ what will 4 
lbs. cost ? 

If the denominator 8 be divided by 4, the fraction 
becomes \ ; that is, the dollar, instead of being divided 
into 8 parts, is divided into only 2 parts. It is evi- 
dent that halves are 4 times as large as eighths, be- 
cause if each half be divided iiito 4 parts, 4he parts 
will be eighths. Ans. \ doll. 

Ifitbedonebyniultiplyingthenumerator^tl^answer 
is |, which is the same as |, for | s 1, andu^^^df I «:v\« 
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If 1 lb. of Jigs cost ^j of a dollar, what will 7 

lbs. cost ? 

Dividing the denominator by 7, the fraction becomes 
|. Now it is evident that fourths are 7 limes as targe 
as twenty-eighths, because if fourths be divided into 7 
parts, the parts will be twenty-eights. .Ans. f dolls. 

Or multiplying the numerator, 7 times -^^ is f |. But 
J = ^'j, and f = |i, so that the answers are the same. 

Therefore, to multiply a fraction^ divide the de- 
nominator, when it can be done without a remainder. 

Two ways have now been found to multiply frac- 
tions, and two ways to divide them. 

To multiply a faction ? "5 •§* S '^he numerator^ Art, 1 5. 
To divide a fraction ^1^'^ ( The denominator^ Art. 17. 

To divide a fraction } ,^ ^ K The numerator^ Art. 17. 
To multiply a fraction J ^ 'S ( The denominator^ Art, 18. 

XIX. We observed a remarkable circumstance in 
the last article, viz. that | = f and ^3 = |-|. This will 
be found very important in what follows. 

A man having a cask of wine, sold ^ of it at one 
time, and \ of it at another ; how much had he left? 

■I and ^ cannot be added together, because the parts 
are of different values. Their sum must be more than 
I, and less than f or 1. If we have dollars and crowns 
to add together, we reduce them both to pence. Let 
us see if these fractions cannot be reduced both to the 
same denomination. Now ^ = } = J = a, &c. And 
1 = 1 = 1, &c. It appears, therefore, that they may 
both be changed to sixths. -J- = | and ^ = f , vvhich 
added together make f . Pie had sold f and had i left. 

A man sold \of a barrel of flour at one time^ and 
4 at another ; how much did he sell in the whole ? 

Fifths and sevenths are different parts, but if a thing 
be first divided into 5 equal parts, and then those parts 
each into 7 equal parts, the parts will be thirty -fifths. 
Also if the thing be divided first into 7 equal part«, and 
then those parts each into 5 equal parts, the parts will 
h^ thirty-fifths. Therefore, the parts will be alike. But 
in dividing them thus^ | will make W^ and 4 will make 
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}|y aad t^Q ^wo adde4 jtpg^tber oa#ke ||^ that is, 1/^, 
Ans. 1/j barrel. 

When ti)p denomip^tars of two or more fractions ar« 
alike^ they are said to h^ve a common denominator. 
And the process by which they arie made alike, is 
(Called reducing them to a comrnon denominator. 

In order to reduce pounds to shillings, we multiply 
by 20, and to reduce guineas to shillings, we multiply 
t>y 28. In like manner to reduce two or more frac- 
tions to a common denominator, it is necessary to find 
ivhat denomination they may be reduced ta, and what 
number the parts of each must be multiplied by, to 
reduce them to that denomination. 

If the denominator of a fraction be mjiltiplied by 2, 
it is the same as if each of the parts were divided into 
2 equal parts, therefore it will take 2 parts of the latter 
^ind to make 1 of the former. If the denominator be 
multiplied by 3, it is the sanfie as if the parts were dir 
Tided each into 3 equal parts, and it will take 3 parts 
" pi the latter kind, to make I of the former. Indeed, 
whatever number the denominator be mutltiplied by, 
It is the same as if the parts were each divided into so 
many equal parts, and it will take so many parts of the 
latter kind to make 1 of the former. Therefore, to 
find what the parts must be multiplied by, it is neces- 
sary to find what the denomyiator must be multiplied 
by to produce the denominator required. 

The common denominator then, (which must be 
found first) must be a number of which the denomina- 
tors of all the fractions to be reduced, are factors. We 
shall always find such a number, by multiplying the 
denominators together. Hence if there are only two 
fractions, the denominators being multiplied together 
lor the common denominator, the parts of one fraction 
must be multiplied by the denominator of the other. 
If there be more than two fractions, since by multiply- 
ing all the denominators together, the denominator of 
each will be multiplied by all the others, the parts in 
each fraction, that is, the numerators, must be multi- 
ipli^d by the denominators of the other fractiotis. 

16* 
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In the above example to reduee | and 4 to a common 
denominator, 7 times 5 are 35; 7 is the number by 
which the first denominator 5 most be mnltiplied to 
produce 35, and consequently the nOmber by which 
the numerator 3 must be multiplied. 5 is the number, 
by which 7, the second denominator, mt^st be multi-^ 
plied to produce 35, and consequently the number by 
which the numerator 4 must be multiplied. 

N. B. It appears from the above reasoning, that if 
both the numerator and denominator of any fraction 
be multiplied by the same number, the value of the 
fraction will remain the same. It will follow also froni 
this, that if both numerator and denominator can be 
divided by the. same number, without a remainder, the 
value of the fraction will not be altered. In fact, if 
the numerator be divided by any number, as 3 for ex-- 
ample, it is taking 1 of the number of parts; then if 
the denominator be divided by 3, these parts will be 
made 3 times as large as before, consequently the value 
will be tbe^ame as at first. This enables us frequent- 
ly, when a fraction is expressed with large numbers^ 
to reduce it, and express it with much smaller num- 
bers, which often saves a great deal of labour in- the 
operations^. 

Take for example ||. Dividing the numerator By 
5, we take -} of the parie, then dividing the denomi-' 
nator by 5, the paints are made 5 times as large, and 
the fraction becomes f , the same value as |f . This ia^ 
called reducing Jraciidhs to lower terms. Hence 

To reduce .a fraction ttf lower terms, divide both 
the mtmerator^ and denommetior by any number 
that tvill divide them, both without a remainder. 

Note. This gives rise to a question, how to find the 
divisors of numbers. These may frequently be found 
by trial. The question will be examined hereafter. 

•^ man bought four pieces of clothe the first con-^ 
iained 23f yards; the seconm^y^ ; the third 3tj\; 
and the fourth 1 7^. Hotvmdny yards in the wkalelt 

The fractional parts of these numbers cannot be 
^dded together until they are reduced to a common de- 
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ikmiisator. But before reducing them to a commoa 
deQominatory I observe that some of them may be re- 
duced to lower tetmsy which will render it much easier 
to find the common denominator. In | the numerator 
and denominator may both be divided by two, and it 
becomes J. ^^ may be reduced to f , and ^^ to j. I 
find also that halves may be reduced to fourths, there* 
fore I have only to find the common denominator of 
the three first fractions, and the fourth can be reduced 
to the same. 

Multiplying the denominators together 3X4x5 = 
€0. The common denominator is 60. Now 3 is mul- 
tiplied by 4 and by 5 to make 60, therefore, the nu- 
merator of I must be multiplied by 4 and by 5, or, 
which is the same thing, hy 20, which makes 40, | = 
IJ. In J, the 4 is multiplied by three and 5 to make 60, 
therefore these are the numbers by which the numera- 
tor 3 must be multiplied. J = -J J-. In the fraction }, 
the 5 is multiplied by 3 and 4 to make 60, therefore 
these are the numbers by which the numerator 1 must 
be multiplied. \ =if. ^ = |f- These results may 
be verified, by taking |, f , and \ of 60. It will be 
seen that i of 60 is 20, the product of 4 and 5 ; J of 60 
is 15, the product of 3 and 5; and \ of 60 is 12, the 
product of 3 and 4. Now the numbers may be added 
as follows. 

23f =s 23| = 23H 40 

28,\=28| = 28J* '45 

37 1^^= 37i = 37H 12 

17^ = I7||i 30 

. Ans. 107jV yards. 127 and VV =26y . 

I add together the fractions, which make VV = ^fV 
I write the fraction /^, and add the 2 whole ones with 
the others. 



\ 



188 ^rithmefU. Fart U. 

A man having 23| barrels of flour , sold 84 bar-* 
rels ; how many barrels had he left ? 

The fractions | and 4 must be reduced to a comjmoQ 
denominator, before the one can be 3ubtracted from the 
Other. 

I = If and 4 = If. Therefore 
* 23J = 23it 

But H is larger than |f and cannot be subtracted 
from it.. To avoid this difSculty, 1 must be tafcea 
from 23 and reduced to 21ths^ thus, 
23if = 22 + Hf = 22if 

Ans. 14|f yards. 

If taken from |f leaves |J. Then 8 from 22 leaves 
14. Ans. 14|f yards. 

From the above examples it appears that in order /0 
add or sub tract fractions, when they have a common 
denominator, we must add or subtract their nume- 
rators , and if they have not a common denominator, 
they must first be reduced to a common denomina- 
tor. 

We find also the following rule to reduce them to a 
common denominator: multiply all the denominO' 
tors together, for a common denominator ^ and then 
multiply each numerator by all the denominators 
except its own, 

XX. This seems a piroper place to introduce some 
contractions in division. 

^24 barrels of flour cost 192 dollars, what is that 
a barrel ? 

This example may be performed by short division. 
First find the price of 6 barrels, and then of 1 barrel i 
6 barrels will cost i of the price of 24 barrels. 

192 (4 



Price of 6 bar. 


48 (6 


I 


Price of 1 bar. 


8 dolls. 


Ans. 
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If 56 pieces of cloth cost $7580.72, what is it 
apiece ? 

First find the price of 7, or of 8 pieces^ and then of 
1 piece. 7 pieces will cost \ of the price of 66 pieces. 

7580.72 (8 



Price of 7 pieces 947.59 (7 

Price of 1 piece i>l 35.37 Ans. 

Divide ^8^4674 equally among 63 men. How much 
will each have f 

First find the share of 7 or 9 men, and then of 1 
man. The share of 7 men will be ^ of the whole. 
The share of 9 men will be 4 of the whole. 

24674(9 

Share of 7 men 2741f (7 

Share of 1 man ^391^1' Ans. 

24674 (7 



Share of 9 men 35244 (9 



Share of 1 man iS391ff Ans. 

In the first case I divide by 9, and then by 7. In 
dividing by 7 there is a remainder of 4f , which is V 5 
this div^dec^ by 7 gives ^\. In the second case, I 
divide by 7 and then by 9. In dividing by 9 there is 
a remainder of 5f , which is V 5 ^^^is divided by 9 
gives |i, as before. 

Divide 75345 dollars equally among 1800 meuy 
how much will each have 7 

First find the share of 18 men, which will boyj^ part 
of the whole. i\-^ part is found by cutting ofi^the two 
right hand figures and making them the numerator of 
a fraction, thus; 753tW 
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Share of 18 men $753^^ (18 

72 — 
-^~ ^41f {}{ Ans. share of 1 man. 

83 

18 

15,Ve = tV/ ; thw divided by 18 

** T7rff» 
It may be done as follows : 

Share of 18 men 753yVir (^ 

Share of 3 men 125f fj (3 



Share of 1 man l!41ifH Ans. 

In the last case I find the share of 3 men, and then 
of 1 man. In dividing by 6 there is a remainder S^VV, 
which is f}{, this divided by 6 gives a fraction j|.f. 
In dividing by 3 there is a remainder 2|f f , which is 
equal to V^Vj tbis divided by 3 gives a fraction HH> 
and the answer is 1^41 j-f|^ each. 

From these examples we derive the following rule : 
When the divisor is a compound number^ separate 
the divisor into two or more factors ^ and divide the 
dividend by ona factor^ of the divisor ^ and that quo- 
tient by another^ and so on^ until you have divided 
by the whole^ and the last quotient will be the quo- 
tient required. 

When there are zeros at the right of the divisor, you 
may cut them off, and as many figures from the right 
of the dividend, making the figures so cut off the nu- 
merator of a fraction, and 1 with the zeros cut off, will 
be the denominator; then divide by the remaining 
figures of the divisor. 

XXI. In article XIX. it was observed, that if both 
the numerator and denominator of a fraction can be 
divided by the same number, without a remainder, it 
may be done, and the value of the fraction will remain 
the same. This gives rise to a question^ how to find 
the divisors of numbers. 




XXI. ^ithmetic. 191 

It is evident that if one number contain another a 
Certain number of times, twice that number will con- 
tain the other twice as many times; three times that 
number will contain the other thrice as many times, &c. 
that if one number is divisible by another, that number 
taken any number of times will be divisible by it also, 

10 (and consequently any number Qf tens) is divisi- 
ble by 2, 5, and 10 ; therefore if the right hand figure 
of any number is zero, the number may be divided by 
either 2, 5, or 10. If the right hand figure is divisi- 
ble by 2, the number may be divided by 2. If the 
right hand figure is 5, the number may be divided by 5. 

100 (and consequently any number of hundreds) is 
divisible by 4 ; therefore if the two right hand figures 
taken together are divisible by 4, the number may be 
idivided by 4^ 

200 is divisible bv 8 ; therefore if the hundreds are 
even, and the two right hand figures are divisible by S, 
the number may be divided by 8. But if the hundreds 
are odd, it will be necessary to try the three right hand 
figures. 1000, being even hundreds, is divisible by 8. 

To find if a number is divisible by 3 or 9, add to- 
gether all the figures of the number, as if they were 
units, and if tbe sum is divisible by 3 or 9, the num- 
ber may be divided by 3 or 9. 

The number 387 is divisible by 3 or 9, because 3 + 
8 + 7 = 18, which is divisible by both 3 and 9. 

The^proof of the above rule is as follows : 10 = 9 + 
1 ; 26 = 2x9 + 3; 30 =3x9 + 3; 52 = 5x9 + 
5 -f- 2 ; 100 = 99 + 1 ; 200 = 2 X 99 + 2 ; 387 = 
3 X 99 + 3 + 8 X 9 + 8 + 7 = 3 X 99 + 8 X 9 + 
3 + 8 + 7. That is, in all cases, if a number of tens 
be* divided by 9, the remainder will be equal to the 
number of tens ; and \fanumber of hundreds be divided 
by 9, the remainder will always be equal to the number 
of hundreds. The same is true of thousands and higher 
numbers. Therefore, if the tens, hundreds, thousands, 
&c. of any number be divided separately by 9> the re- 
mainders will be the figures of that number, as in the 
above example 387. Now if the sum of these remainders 
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be divisible by 9, the whole number must be so. But 
as far as the number may be divided by 9, it may be 
divided by 3 ; therefore, if the sum of the remainders, 
after dividing by 9, that is, the sum of the figures are 
divisible by 3, the whole number will be divisible by 3. 

The numbers 615, 156, 3846, 28572 are divisible hj 
3, because the sum of the figures in the first is 12, in 
the second 12, in the third 21, and in the fourth 24. 

The numbers 216, 378, 6453, and 804672 are divisi- 
ble by 9, because the sum of the figures in the first is 9, 
in the second 18, in the third 18, and in the fourth 27. 

When a number is divisible by both 2 and 3, it is 
divisible by their product 6. If it is divisible by 4 
and 3 or 5 and 3, it is divisible by their products 12 
and 15. In fine, when a number is divisible by any 
two or more numbers, it is divisible by their product. 

N. B. To know if a number is divisible by 7, 11, 
28, &c. it must be found by trial. 

When two or more numbers can be di%'ided by the 
same number without a remainder, that number is call- 
ed their common divisor^ and the greatest number 
which will divide them so, is called their greatest, 
common divisor. When two or more numbers have 
several common divisors, it is evident that the greatest 
common divisor will be the product of them all. 

In order to reduce a fraction to the lowest terms 
possible, it is necessary to divide the numerator and 
denominator by all their common divisors, or by their 
greatest common divisor at first. 

Reduce ^f f to its lowest terms. 

I observe in the first place that both numerator and 
denominator are divisible by 9, because the sum of 
the figures in each is 9. 1 observe also, that both are 
divisible by 2, because the right hand figure of each is 
so; therefore they are both divisible by 18. But it is 
most convenient to divide by them separately. 

1 2 6 /"Q JL fQ JL 

34Sr \^ — 3 8 {'^ — TIT* 

7 arid 19 have no common divisor^ therefore VV can- 
not be reduced to lower terms. 



XXI. Arithmetic. 193 

The greatest common divisor cannot always be found 
by the above method. It will therefore be useful to 
find a rule by which it may always be discovered. 

Let us take the same numbers 126 and 342. 

126 is a number of even 18s, and 342 is a nuii^ber of 
even Ig^ ; therefore if 126 be subtracted from 342, the 
remainder 216 must be a number of even 18s. And if 
126 be subtracted from 216, the remainder 90 must be 
a number of even 18s. Now 1 cannot subtract 126 from 
90, but since 90 is a number of even 18s, if I subtract it 
from 126, the remainder 36 must be a number of even 
18s. Now if 36 be subtracted from 90, the remainder 
54 must be a number of even 18s. Subtracting 36 from 
54, the remainder is 18. Thus by subtracting one 
number from the other, a smaller number was obtained 
every time, which was always a number of even 18s, 
until at last I came to 18 itself. If 18 be subtracted 
twice from 36 there will be no remainder. It is easy 
to see, that whatever be the common divisor, since 
each number is a certain number of times the common 
divisor, if one be subtracted from the other, the remain- 
der will be a certain number of times the common 
divisor, that is, it will have the same divisor as the 
numbers themselves. And every time the subtraction is 
made, a new number, smaller than the last, is obtained, 
which has the same divisor ; and at length, the remain- 
der must be the common divisor itself; and if this be 
subtracted from the last smaller number as many times 
as it can be, there will be no remainder. By this it may 
be known when the common divisor is found. It is the 
number which being subtracted leaves no remainder. 

When one number is considerably larger than the 
other, division may be substituted for subtraction. 
The remainders only are to be noticed, no regard is to 
be paid to the quotient. 

Reduce the fraction Hf to its lowest ter?ns ? 

Subtracting 330 from 462, there remains 132. 132 
may be subtracted twice, or which is the same thing, is 
contained twice in 330, and there is 66 remainder. 66 
may be subtracted twice from 132, or it is ^^xi\a\wfc\ 

17 



194 Arithmetic. Part II. 

twice in 132, and leaves no remainder; 66 therefore is 
the greatest common divisor. Dividing both numerator 
and denominator by 66, the fraction is reduced to |. 

Operation. 
462 (330 330 (66 = 4 
330 

1 462 

330 (132 

264 

2 

132 (66 
132 — 

2 

• i • 

From the above examples is derived the following 
general rule, to find the greatest common divisor of two 
numbers : Divide the greater by the lessy and if there 
is no remainder y that number is itself the divisor 
required ; but if there is a remainder ^ divide the 
divisor by the remainder ^ and then divide the last 
divisor by that remainder j and so on^ until there is no 
remainder y and the last divisor is the divisor required. 

If there be more than two numbers of which the 
greatest common divisor is to be found ; find the 
greatest comm,on divisor of two of them, and then 
take that common divisor and one of the other num' 
bers, and find their greatest com,mon divisor ^ and 
so on. 

Seduce the fraction ^^ to its lowest terms. 
17 (9 
9 - 
— 1 
9 (B 1 is the greatest common divisor ] 

8 - in this example. Therefore the 
— 1 > fraction cannot be reduced. ! 

1- (1 
1 - 

- 1 
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ft 

XXIL The method for finding the common denom- 
inator, jB;iven in Art. XIX. though always certain, is 
not always tKe best ; for it frequently happens that 
they may be reduced to a common denominator, much 
smaller than the one obtained by that rule. 

Reduce * and % to a common denominator. 

According to the rule in Art. XIX., the common 
denominator will be 54, and f = Jf and % = Jf. 

It was observed Art. XIX., that the common denomi- 
nator may be any number, of which all the denominators 
are factors. 6 and 9 are both factors of 18, therefore 
they may be both reduced to 18. | = |f , and % = y\. 

When the fractions consist of small numbers, the 
least denominator to which the fractions can be reduc- 
ed, may be easily discovered by trial; but when they 
are large it is more difficult. It will, therefore, be 
useful to find a rule for it. 

Any number, which is composed of two or more 
factors, is called a multiple of any one of those factors. 
Thus 18 is a multiple of 2, or of 3, or of 6, or of 9. It 
is also a common multiple of these numbers, that is, it 
may be produced by multiplying either of them by 
some number. The least common m,uUiple of two 
or more numbers, is the least number of which they 
are all factors. 54 is a common multiple oi 6 and 9, 
but their least common multiple is 18. 

The question to find the least common denominator 
of two or more fractions, is reduced to finding their 
least common multiple. 

One number will always be a multiple of another, 
when the former contains all the factors of the latter. 
6=2x3, and 9 = 3x3, and 18 = 2x3x3. 18 
contains the factors 2 and 3^ -of 6, and 3 and 3 of 9. 
54 = 2 X 3 x 3 X 3. .54, which is produced by mul- 
tiplying 6 and 9, contains all these factors, and one of 
them, viz. 3, repeated. The reason why 3 is repeated 
is because it is a factor of both 6 and 9. By reason of 
this repetition, a number is produced 3 times. as large 
as is necessary for the common divisor. 
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When the least commoD multiple of two or more 
numbers is (o be found, if two or more of them have a 
common factor, it may be left out of all but one, because 
it will be sufficient that it enters once into the product* 

These factors will enter once into the product, and 
only once, if all the numbers which have common 
factors be divided by them ; and then the undivided 
numbers^ and these quotients be multiplied together, 
and then multiplied by the common factors. 

If any of the quotients be found to have a com^ 
mon factor unth either of the numbersy or with each 
other, they may be divided by it also. 

Reduce |, |, |, and | to the least common denomi- 
nator. 

The least common denominator will be the least 
common multiple of 4, 9, 6, and 5. 

Divide 4 and 6 by 2, the quotients are 2 and 3. 
Then divide 3 and 9 by 3, the quotients are 1 and 3. 
Then multiplying these quotients, and the undivided 
number 5, we have 2X1x3x5 = 30. Then 
multiplyinjs; 30 by the two common factors 2 and 3, 
we have 30 x 2 X 3 = 180, which is to h© the com- 
mon denominator. 

Now to find how many ISOths each fraction is, take 
I, f , I, and f of 180. Or observe the factors of which 
180 was made up in the multiplication above. Thus 
2x1x3x5x2x3^ 180. Then multiply the 
numerator by the numbers by which the factors of the 
denominators were multiplied. 

The factors 2 and 2, of the first fraction, were mul- 
tiplied by 1, 3, 3, and 5. The factors 3 and 3, of the 
second, were multiplied by 2, 1, 5, and 2. The factors 
2 and 3, of the third, were multiplied by 2, 1, 3, 5 ; 
and 5, the denominator of the fourth, was multiplied 
by 2, 2, 1, 3, and 3. 
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XXIII- ^fa hiMTse will eat \ of a btishel ofoaU in 
a day^ how long will 12 bu&heh Ictst him ? 

In this question it is required to find how many times 
^ of a bushel is contained in 12 bushels. In 12 there 
are %^, therefore 12 bushels will last 36 days. 

Jit \ of a dollar a bi^shel, how many bushels of 
corn may be bought for 15 dollai^s? 

First find how many bushels might be bought at \ of 
a dollar a bushel. It is evident, that each dollar would 
buy 5 bushels ; therefore 15 dollars would buy 15 times 
5y that is, 75 bushels. But since it is | instead of | of 
a dollar a bushel, it will buy only | as much, that is, 
25 bushels. 

This question is to find how many times j of a dollar 
are contained in 15 dollars. It is evident, that 15 must 
be reduced to 5ths, and then divided by 3. 

15 
5 

75 (3 

25 bushels. 
The above question is on the same principle as the 
following. 

How much corn^ at 5 shillings a bttshel, may be 
bought for 23 dollars ? 

The dollars in this example must be reduced to shil- 
lings, before we can find how many times 5 shillings 
are contained in them ; that is, they must be reduced 
to 6ths, before we can find how many times | are con- 
tained in them. 

23 
6 

138(5 

Ans. 27f bushels. 

23 = *f • and | are contained 27f times in '|' 

17* 
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If 7f ifils. of cloth will make 1 suit of clothes ^ how 
many suits will 48 yards make ? 

If the question was given in yards and quarters, it is 
evident both numbers must be reduced )to quarters. In 
this instance then, they must be reduced to 8tbs. 

7f = V and 48 = »|* 
384 (59 
354 — 

6|| suits. Ans. 

SO 

In the three last examples, the purpose is to find how 
many times a fraction is contained in a whole number. 
This is dividing a whole number by a fraction, for 
which we find the following rule : Reduce the dividend 
to the. same denomination as the divisor j and then 
divide by the numerator of the fraction. 

Note. If the divisor is a mixed number, it must be 
reduced to an improper fraction. 

N. B. The above rule amounts to this ; mulitply 
the dividend by the denominator of the divisor y and 
then divide it by the numerator, 

M \ of a dollar a bushel^ how many bushels of 
potatoes may be bought for} of a dollar? 

I is contained in | as many times as 1 is contained 
in 3. Ans. 3 bushels. 

If j\ of a ton ^of hay ^.will keep a horse 1 months 
how many horses will yV ^f^ l^^ keepy the same time I 

f^ are contained in y^„ as many times as 3 are con- 
tained in 9. Ans. 3 horses. 

M\ of a dollar a pounds how many pounds of figs 
may be bought for l of a dollar f 

5ths and 4ths are different denominations ; before 
one can be divided by the other, they must be reduced 
lo the same denomination ^ that is^ reduced to a com- 
mon (ibiominator. 

\ = ^% and f = ^1 . ^V s^^ contained in |f as many 
times as 4 are contained in 15. Ans. 3| Ibs^ 



XXIV. Arithmetic. 19<? 

At 7| dells, a yardj how many yards of cloth may 
be bought for 57f dollars ? 

7i = V and 57f = *|». 5ths and 8ths are different 
denominations ; they must, therefore, be reduced to a 
common denominator. 

V = W and *f 1 = ajl^ 
2305 (304 
2188 

^iil yards. 

177 

Fronfi the above examples we deduce the following 
rule, for dividing one fraction by another : 

Jf the fractions are of the same denomination^ 
divide the num,erator of the dividend by the nume- 
rator of the divisor. 

If the fractions are of different denominations, 
they must first be reduced to a common deno?ninator. 

If either or both qf the numbers are mixed num- 
bers , they must first be reduced to improper fractions. 

Note. As the common denominator itself is not used 
in the operation, it is not necessary actually to find it, 
but only to multiply the numerators by the proper num- 
bers to reduce them. By examining the above )exam- 
ples, it will be found that this purpose is effected, by 
multiplying the numerator of the dividend^ by the 
denominator of the divisor^ and the denominator of 
the dividend by the numerator of the divisor. Thus 
in the third example ; multiplying the numerator of | 
by 5 and the denominator by 1, it becomes y, which 
reduced is 3| pounds, as before. 

XXIV. A owned \ of a ticket ^ which drew a prize, 
^^s share of money was 567 dollars. What was the 
whole prize ? 

I of a number make the whole number. Therefore 
the whole prize was 5 times A's share, 

567 



Ans. )2835 dollars. 
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«J mafi bought \ af a ton cf iron for 13f dollars ; 
what was it a ton ? 

If make the whole, therefore the whole ton cost 7 
times 13f* 

13f 
7 

Ans. ^5^ dolls. 

A man bought y*^ cf a ton of iron for 40 dollars ; 
what was it a ton ? 

^j are 5 times as much as j\. If y\ cost 40 doliarsy 
j\ must cost I of 40. | of 40 is 8, and 8 is tV ot 96. 
Ans. 96 dolls. 

•^ Twan bought % of a ton of hay for 17 dollars ; 
what was it a ton ? 

I are 3 times as much as }. Since f cost 17 dollars^ 
} must cost ^ of 17, and f must cost f of 17. 

17 (3 or multiplying first by 17 
the denominator 5 

5| — 

5 85 (3 

Ans. 28^ dolls. 28^ dolls. 

If 4 J firkins of butter cost 33 dollars j what is that 
a firkin? 

4| =s ^. First we must find what } costs, y is ^V 
gart of ^fy therefore } will co&t ^V of 33 dollars, and | 
will cost ^7 of 33 dollars. 

33 



165 (22L 
154 — 

7ii = 7^ dollars. 

11 

The six last examples are evidently of the same kind. 

In all of them a part or several parts of a number were 

given to find the whole number. They are exactly the 

reverse of the examples ia Art. XYL If we examine 
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them still farther, we shall find t'hem to ht divisioi>. 
In the last example, if 4 firkins instead 4f had heen 
given, it would evidently be division; as it is, the 
principle is the same. It is therefore dividing a whole 
number by a fraction ; the general rule is, to find the 
value of one part^ and then of the whole. To find 
the value of one part^ divide the dividend by the 
numerator of the divisor ; and then to find the 
whole number, multiply the part by the denominator. 
Or, according to the two last examples, multiply 
the dividend by the denominator of the divisor , and 
divide by the ni:*nerator. 

N. B. This last rule is the same as that in Art. 
XXIII. This also shows this operation to be division. 

Note. If the divisor is a miseed number y reduce 
it to an improper fraction. 

V \ ^f ^ ycrrc? of cloth cost^ of a dollar j what 
unit a yard cost 7 

It is evident that the whole yard will cost 5 times 4, 
which is V = ^ dollars. 

If \ of a yard of cloth cost \of a dollar y what is 
that a yard? 

If ^ cost I, I must cost i of f ; I of I is /y. ^V 
being 4, 7 times ^^ or |f = \\\ dollars mui^t be the 
price qf a yard. 

If ^ barrels of flour cost 2^ dollarsywhat m 
that a barrel? 

3f = V and 23f = ^^. If V of a barrel cost '|3 
of a dollar, | of a barrel will cost ^V of 'f ». jV of ^^ 
is \^. iff being \ of the price of 1 barrel, 8 times 
-III will be the price of a barrel. 8 times Iff = V^V 
= e^Ya dollars. Ans. 6//^ dollars per barrel. 

The three last examples are of the same kind as those 
which precede them ; the only difierence is, that in 
these, the part which is given, or the dividend, is a 
fraction or mixed number. 

In this case the dividend, if a mixed number, must 
be reduced to an improper fraction; th^n in order to 
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divide the dividend by the Duoierator of the divisor, it 
will generally be necessary to mnltiply the denomina- 
tor, of the dividend by the numerator of the divisor. 

From this article and the preceding, we derive the 
following general rule, to divide by a fraction, whether 
the dividend be a whole number or not : Multiply the 
dividend by the denominator of the divisor y and di- 
vide the product by the numerator. If the divisor 
is a mixed numher, it must be changed to an im^ 
proper fraction. 



Decimal Fractions, 

, XXV. We have seen that the nine digits may be 
made to express dififerent values, by putting them in 
different places, and that any number, however large, 
may be expressed by them. We shall now see how 
they may be made to express numbers less than unity 
(that is, fractions), in the same manner as they do 
those larger than unity. 

Suppose the unit to be divided into ten equal parts. 
These are' called tenths, and ten of them make 1, in the 

«me manner as ten units make 1 ten, and as ten tens 
ake 1 hundred, &c. In the common way^ 3 tenths is 
written y^^, and 47 and 3 tenths is written 47f*5. Now 
if we assign a place for tenths, as we do for units^ tens^ 
&c. it is evident that they may be written without the 
denominator, and they will be always understood as 
tenths. It is agreed to write tenths at the right haiid 
of the units, separated from them by a point (.). Hith- 
erto we have been accustomed to consider the right 
hand figure as expressing units ; we still consider units 
as the starting point, and must therefore make a mark, 
in order to show which we intend for units. Thus 
47 f^, 47 signifies 4 tens and 7 units ; then if we wish 
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to write f^y we make a point at the right of 7, and 
then write 3, thus 47.3. This is read forty seven 
and three tenths. 

Again, suppose each tenth to be divid^ into ten 
equal parts; the whole unit will then be divided into 
one hundred equal parts. But they were ma^ by di- 
viding tenths into ten equal parts, therefore ten hun- 
dredths will make one tenth. Hundredths then may 
with propriety be written at the right of tenths, but 
there is no need of a mark to distinguish these, for 
the place of units being the starting point, when that 
is known, all the others may be easily known. 

7p^T is written 7.04. 83.57 is read 83 SmS A ^^^ 
jlssi or since /y = ^^\ we may read it 83//^, which isi..)gt 
a shorter expression. w 

Again, suppose each hundredth to be divided into 
ten equal parts; these will be thousanths. And since 
ten of the thousandths make one hundredth, these 
may with propriety occupy the place at the right of 
the hundredths, or the third place from the units. 

It is easy to see that this division may be carried as 
far as we please. The figures in each place at the 
right, signifying parts 1 tenth part as large as those in 
the one at the left of it. 

Beginning at the place of units and proceeding to- 
wards -the left, the value of the places increases in a 
tenfold proportion, and towards the right it diminishljl 
in a tenfold proportion. 

Fractions of this kind may be written in this manner, 
when there are no whole numbers to be written with 
them. yV for example may be written 0.4, or simply .4. 
tIo ^^y ^^ written 0.03 or .03. ^y^ may be written 
.87. The point always shows where the decimals 
begin. Since the value of a figure depends entirely 
upon the place in which it is written, great care must 
be taken to put every one in its proper place. 

Fractions written in this way are c^Xl^d decimal 
fractions, Jfrom the Latin word decern^ yNhxcK signifies 
ten, because they increase and diminish in a tenfold 
proportion. i 
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It is important to remark that A = tA =* tWit = 
tV«W ^^' and that tH = tUs — t*Htj &c. and 
ttVt = TifinrT* consequently yV + tIfit + ttVt + 
TT*JT = tWitV = 0.3572. Any other numbers may 
be expressed in the same manner. From this it ap- 
pears that any decimal may he reduced to a lower de- 
nomination^ simply by annexing zeros. Also any 
number of decimal figures may be read together as 
whole numbers, giving the name of the lowest de* 
nomination to the y^hole. ' 

Thus 0.38752 is actually ^ + tItt + tAt + tttWt 
+ tfA^^j but it may all be read together yVVVirVj 
thirty eight thousand, seven hundred and fifty two 
hundred-thousandths. Any whole number may be re- 
duced to tenths, hundredths, &c. by annexing zeros. 
27 is 270 tenths, 2700 hundredths, &c. consequently 
27.35 may be read two thousand, seven hundred and 
thirty five hundredths, VvV* ^^ ^i^^ manner any 
whole number and decimal may be read together, 
giving it the name of the lowest denomination. It is 
evident that a zero at the right of decimals does not 
alter the value, but a zero at the left diminishes the 
value tenfold. 

It is evident that any decimal may be changed to a 
common fracFion, by writing the denominator, which 
is always understood, under the fraction. ThUs .75 
imv be written rjf , then reducing it to its lowest 
tffms it becomes |. The denominator will always be 
1, with as many zeros as there are decimal places^ thai 
is, one zero for tenths, two for hundredths, &c. 
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The following table exhibits the places with their 
names, as far as ten-miliionths, together with some 
examples. 






-^3 



w-c S^ .5 

oCfl.;5aSoc:S:=:c3 
E- K Eh U) H K Eh H ii: S H 

6 and 7 tenths 6yV • • • 6 .7 

44 and 3 hundredths 44,fTr . . 4 4 .0 3 . . . . . • 

50 and 64 hundredths SOtVit . . 5 .6 4 

243 and 87 thousandths 

243r|^7 . 2 4 3 .0 8 7 ... . 
9247 and 204 thousandths 

9247/0V7 9 2 4 7 .2 4 . . . . 
42 and 7 ten-thousandths 

42y!r5ii • • 4 2.0 7 . . . 
3 and 904 ten-thousandths 

^tUU . . 3 .0 9 4 . . , 

9 tenths f ^ . . . .9 

3 thousandths 70^77 ... .003...^* 

29 hundredths //o . . . .2 9 

8 hundred-thousandths 

TSo\-5S . • . .00008.. 
67 millionths ttttWit^ ... ,000067. 

' 3064 ten-millionths 

Tof IHTnr • • • .0003064 

In Federal money the parts of a dollar are adapted 
to the decimal division of the unit. The dollar being 
the unit, dimes are tenths, cents are hundredths, and 
mills are thousandths. 

For example, 25 dollars, 8 dimes, 3 cents, 7 mills^ 
are written IS25.837, that is, ^^xi^rs dollars. 

18 
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* XXVI. 4/f man purchased a card of wood for 7 
doUars, 3 dimes, 1 cenU, 5 millsy that U^ 117.375; a 
gallon of molasses for $0A3 ; 1 lb. of butler for 
JilO.87; a firkin of butter for $^\ a gallon of brandy 
far |[0.875 ; and 4 c^^* for i80.03. -How twwcA rfid 
/Aey a// come /o .? 

It is easy to see that dollars must be added to dollars, 
dimes to dimes, cents to cents, and mills to mills. 
They may be written down thus : 

JS7.375 
0.430 
270 
8.000 
0.875 
0-030 



Ans. $16,980 

•tf man bought 3^^ barrels of flour at one time, 
8tVt barrels at another, ^VoV barrel at a third, and 
1 5 AW ^l a fourth. Hbw many barrels did fie buy 
in the whole ? 

These may be written without the denominators, as 
follows: 3.3 barrels, «.68 barrels, .873 barrel, 15.784 
barrels, ft is evident that units must be added to 
units, tenths to tenths, &c.x For this it may be con- 
venient to write them down so that units may stand 
under units, tenths under tenths, &c. as follows : 
3.3 

.873 
15.784 



Kii^iL 



Ans. 28.587 barrels. That is, 28 ^^ barrels. 
I say 3 (thousandths) and 4 (thousandths) are 7 
(thousand ths)y which I write in the thousandths' place* 
Then 9 (hundredths) and 7 (hundredths) are 10 (hun- 
dredths) and 8 (hundredths) are 18 (hiHidredths,) that 
iSj 1 tenth and ^hundtedthd^ I reserve the 1 tenth and 
write the 8 hundredths in th« h<nidredths' place. Then 
1 tenth (which was reserved) and 3 tenths are 4 tenths, 
SiDd $■ are 10, and 8 are 18, and 1 ^tc^ %5 (^^i&\xV^vs^^>yiV)M:A^. 
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are 2 whole ones and 5 tenths. I reserve the 2 anft 
write the 5 tenths in the tenths' place. Then 2 (which 
were reserved) and 3 are 5, and 8 are IS, and 5 are 18, 
which is 1 ten and 8. I write the 8 and carry the 1 
ten to the 1 ten, which make 2 tens. The answer is 
28.587 barrels. 

It appears that addition of decimals is performed 
in precisely the st^me manner as addition ^ whole 
numbers. Care must be taken to add units to unUsj 
tenths to tenths^ fyc. To prevent mistakes it will 
generally be most convenient to write theniy so thai 
units may stand under units ^ tenths under tenths^ fyc. 

It is plain that the operations on decimal fractions 
are as ea^y as those on whole numbers, but fractions of 
this kind do not often occur. We shall now see that 
common fractions may be changed to decimals. 

^d merchant bought six pieces of eloth ; the first 
containing 14^ yardsj the second 37f , the third A\^ 
the fourth 17;, the fifth 19f, and the sixth 42^. 
How many yards in the whole? 

371 

17| 
19f 

mi 

. To add these fractions together in the common way, 
they must be reduced to a common denominator. But 
instead of reducing them to a common denominator in 
the usual way, we may reduce them to decimals, 
^which is in fact reducing them to a common denomi 
nator; but the denominator is of a peculiar kind. 

-1- = ^-y I = y^. 1. cannot be changed to tenths, 
but it may be changed to hundredths. :J = y^,, | = 
rVi;* I cannot be changed to hundredths, but it may 
be changed to thousandths. | = yV/^. »^ may be 
reduced to hundredths. ^V = j^ts^ ^nd fj ^ j^. 

Writing the fractions now without their denomi- 
natprs in th^ form of decimals, they become 



r 



SOS Arithmetic. Part It. 

14 5 

37.6 
4 25 
17.75 
19.375 
48.65 



t 



Ans. 136.125 yards or 186^^^ = l^^? yards. 

Common fractions cannot always be changed to de- 
cimals so easily as those in the above example, but 
since there will be frequent occasion to change them^ 
it is necessary to find a principle, by which it may 
always be done. 

«^ man divided 5 bushels of wheat equally among 
8 persons ; how much did he give them, apiece ? 

He gave them f of a bushel apiece, expressed in the 
form of common fractions j but it is proposed to ex- 
press it in decimals. 

I first suppose each hushel to be divided into 10 equal 
parts or tenths. The 5 bushels make f |. 1 perceive 
that I cannot divide \^ into exactly 8 parts, therefore I 
suppose each of these parts to be divided into 10 equal 
parts ; these parts will be hundredihs. 5 = \^%. But 
500 cannot be divided by 8 exactly, therefore I suppose 
these parts to be divided again into ten parts each. 
These parts will be thousandths. 5 = fj^^. 5000 
may be divided by 8 exactly, \ of \^% is yVA or .^25, 
Ans. .625 of a bushel each. 

Instead of trying until I find a number that may be 
exactly divided, I can perform the work as I make the 
trials. For instance, I say 5 bushels are equal to f f of^ 
a bushel. | of f| is ^^^ and there are y\ ^^ft ^o be 
divided into 8 parts. I then suppose these 2 tenths to 
be divided into ten equal parts each. They will make 
20 parts, and the parts are hundredths. \ of ^^^ are 
i%Zi and there are y^^ left to be divided into 8 parts. I 
suppose these 4 hundredths to be divided into 10 parts 
each. They will make 40 parti^, and the parts will- be 
thousandths. \ of y|J^ is ji^^. Bringing the parts 
rl-» T^ify and ^is-^ logeV\\eT, VV\^>j make ^VifV or -^^^ of 
a bushel each, as befoie. 
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Tbe operation may be performed as follows : 

50 (8 

48 

.626 

16 

40 
40 

1 write the 5 as a dividend and the 8 as a divisor. 
IThen I multiply 5 by 10, (that is, I annex a zero) in 
ordei* to reduce the 5 to tenths. Then ^ of 50 is 6, 
Vhich I write in the quotient and place a point before 
it, because it is tenths. There is 2 remainder. I mul-< 
tiply the 2 by 10, in order to reduce it to hundredths. 
^ of 20 is 2, and there is 4 remainder. I multiply the 
4 "by 10, in order to reduce it to thousandths. \ of 40 
Is 5. The answer is .625 bashels each, as before. 

In Art. X. it was shown, that when there is a remain- 
der after division, in order to complete the quotient, it 
must be written over the divisor, and ahnexed to the 
l|uotieni. This fraction may be reduced to a decimal^ 
by anneicing ^eros, and continuing the division. 
JK'Oide 87 tarrels of flour equally among 16 men? 
57 (16 

48 

3.5625 barrels each. 

90 
80 

100 
W 

40 
32 

80 
80 



IS' 
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Id this example the answer, according to Art. X., is 
3^ bushels. But instead of expressing it so, I annex 
a zero to the remainder 9, which reduces it to tenths, 
then dividing, 1 obtain 5 tenths to put into the quotient, 
and I separate it from the 3 by a point. There is now 
a remainder 10, which I reduce to hundredths, by an- 
nexing a zero. And then I divide again, and so on, 
until there is no remainder. 

The first remainder is 9, this is 9 bushels, which is 
yet to be divided among the 16 persons ; when I annex 
a zero I reduce it to tenths. The second remainder 10 
IS so many tenths of a bushel, which is yet to be divided 
among the 16 persons. When I annex a zero to this 
I reduce it to hundredths. The next remainder is 4 
hundredths, which is yet to be divided. By annexing 
a zero to this it is reduced to thousandths, and so on. 

The division in this example stops at ten-thousandths; 
the reason is, because 10000 is exactly divisible by 16. 
If I toke yV of H*** I obtain VVWir* or -5125, as 
above. 

There are many common fractions which require so 
many figures to express their value exactly in decimals, 
as to render them very inconvenient. There are many 
also, the ex^ct value of which cannot be exactly ex- 
pressed in decimals. In most calculations, however, it 
will be sufficient to use an approximate value. The 
degree of approximation necessary, must always be 
determined by the nature of the case. For example, 
in making out a single sum of money, it is considered 
su@ciently exact if it is right within something less 
than 1 cent, that is, within less than y^^ of a dollar. 
But if several sums are to be put together, or if a sum 
is to be multiplied, mills or thousandths of a dollar 
must be taken into the account, and sometimes tenths 
of mills or ten-thousandths. In general, in questions 
of business, three or four decimal places will be suffi- 
ciently exact. And even where very great exactness 
is required, it is not very often necessary to use more 
than six or seven decimal places. 



\ 
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•tf merchant bought 4 pieces of cloth; the first cou" 
tained 28| yards; the second 34f ; the third 30yy; and 
the fourth 42| yards. How many yards in the whole ? 

In reducing these fractions to decimals, they will be 
sufficiently exact if we stop at hundredths, since 7^7 of 
a yard is only about \ of an inch. 

30 (5 200 (7 100 (15 700 (9 

.6 .28 + .07 — .78 —. 

I is exactly .6. If we were to continue the division 
of f it would be .285719 &c. in fact, it would never ter- 
minate, but .28 is within about one \ of y^ of a yard, 
therefore sufficiently exact, ^-g is not so much as ^j 
therefore the first figure is in the hundredths' place. 
The true value is .0666, &c. but because -^^ is more 
than I of y^, 1 call it, .07 instead of .06. | is equal 
to .7777, &c. This would never terminate. Its value 
is nearer .78 than .77, therefore 1 use .78. 

When the decimal used is smaller than the true one, 
i| is well to make the mark + after it, to show that 

ifthing more should be added, as ^ = .28 +. When 
tida is too large, the mark — shoulci be made to 
something should be subtracted, as y^ =5.07 — • 
||.|iumbers to be added will now stand thus. 

^ ' ^28f s= 28.60 
344 — 34.28 + 
30^ s= 30.07 — 
^8 — 








5 yards or 135//^ = 135f. 

servations we obtain the following 

;mg a common fraction to a deci- 

n the numerator y and divide it 

•^d then if there be a remain- 

^nd divide againy and so on, 

\dery 6r until a fraction is 

-ntly exact for the purpose 



annexed^ VVv^ ^v\^NAfe\\V >n^ 
are aiku»ed.A>c^^ o^^"NSfc\sX 
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will be hundredths, and so o^n. Therefore, if v^hen 
one xero is annexed, the dividend is not so large a» thl^ 
divisor, a zero must be put in the quotient with a point 
before it, and in the same manner after two or more 
eeros are annexed, if it is not yet divisible, as many 
zeros must be placed in the quotient. 

Two men talking of their agts^ one said he was 
STtWVV years old^ and the other said fie was 64^}^ 
years old. What was the difference of their ages ? 

If it is required to find an answer within 1 minute, 
It will be necessary to continue the decimals to seven 
places, for 1 minute is jiiSirz^^ ^ year. If the answer 
IS reduired only within hours, five places are sufficient; 
if only within days, four places are sufficient* 

emi m: 64.8520000 
, 37^t\Vi *» 37.2602313 + 

Ans. 27.5917687 years« 

It is evident that units must be subtracted from units, 
tenths from tenths, Itc. If the decimal places in the 
two numbers are not alike^ they may be made alike by 
annexing zeros* After the numbers are prepared, sub- 
iraeiion $9 performed precisely us in whole numbers^ 



Multiplication of Decimals. 

XXVII. Hbto many yards of cloth are there in 
seven pieces y each piece containing 19\ yards ? 

19J = 19.875 



Ans. 139.125 « 139^,!^ ^ 139| yardi. 

N. B All the operations on decimals are perfoHned 
in precisely the same manner as whole numbers. AU 
the difficulty consistt^ iu fiiEtflifig where the separatrix, 
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or decimal point, is to be placed. This is of the utmost 
importance, since if an error of a single place be made 
in this, their value is rendered ten times too large or 
ten times too small. The purpose of this article and 
the next is to show where the point must be placed in 
multiplying and dividing. 

In the above example there are decimals in the mul- 
tiplicand, but none in the multiplier. It is evident 
from what we have seen in adding and subtracting deci- 
mals, that in this case there must be as many decimal 
places in the product, as there are in the multiplicand. 
It may perhaps be more satisfactory if we analyze it. 

7 times 5 thousandths are 35 thousandths, that is, 3 
hundredths and 5 thousandths. Reserving ,the hun- 
dredths, I write the 5 thousandths. Then 7 times 7 
hundredths are 49 hundredths, and 3 (which I reserved) 
are 52 hundredths, that is, 5 tenths and 2 hundredths. 
I write the 2 hundredths, reserving the 5 tenths. Then 
7 times 8 tenths are 56 tenths, and 5 (which I reserved) 
are 61 tenths, that is, 6 whole ones and 1 tenth. I write 
the 1 tenth, reserving the 6 units. Then 7 timeis 9 are 
63, and 6 are ()9, &c. It is evident then, that there 
must be thousandths in the product, as there are in the 
multiplicand. The point must be made between the 
third and fourth figure fron^the right, as in the multi- 
plicand, and the answer wi^stand thus, 139.125 yards. 

Rule. When there are decimal figures in the multi" 
plicand only , cut off as many places from the right of 
the product for decimals as there are in the multi- 
plicand. 

If a ship is worth 24683 dollars, what is a man^s 
share worth, who owns | of her ? 

I = 375 = jV/if The question then is, to find -jWiy 
of 24683 dollars. First find y^Vir of it, that is, divide 
it by 1000. This is done by cutting off three places 
from the right (Art. XI.) thus, 24.683, that is, 24yVW> 
because 683 is a remainder and must be written over 
the divisor. In fact it is evident that j^Vo of 24683 
« VoW = 24rV?ftr- But since ;this fraction U tK^^- 
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sandthty it maj stand in the form of a decimal, tkus 
M.683. 

It 18 a ^»eneral rale then, thai taken toe divide hy 10, 

IOO9 1000, ^c, which is done hy cutting off figures 

frofn the right y the figures so eut off may stand as 

decimals^ because they will always be tenths, hun- 

dredthsj S^c, 

Tinrr of 24683 then is 24.683 and rVVr ^f it will be 
375 times 84.683. Therefore 24.683 must be multi- 
plied by 375. 

24.683 24683 

375 * .375 



123415 


123415 


172781 


172781 


74049 


74049 



00256.125 Ans. 9256.125 

Tkis reeiilt must have three decimal plaoes, because 
the mttltiplieand "has three. The answer is 9256 del* 
birs, 12 cents, and 5 mills. But the purpose was to 
multiply 84683 by .3'^5, in which case the multiplier 
has three decimal places, and the multiplicand none. 
We pointed off as many places from the right of the 
multiplicand, as there were in the multiplier, and then 
used the multiplier as a vdu)]e number. Thie in fact 
makes the same number 7 decimal places in the pro- 
duct as there are in the multiplier. 

We may arrive at this result by another mode of 
reasoning. Units multiplied by tenths will produce 
tenths ; units multiplied by hundredths will produce ' 
hundredths ; units multiplied by thousandths will {^b- 
duce thousandths, &c. 

In the second operation of the above example^ ob- 
serve, that 375 is j\, and ^J^, and y^, tien y^Vv 
pf 3 is T Vc, and 7^ of 3 is yj^^, which is j^ and 
xAvt set down the 5 thousandths in the place of thou* 
sandths, reserving the j^. Then y^ of 8 is y^f^, 
^^ -rhf ^^^ 5 times yj^ is fVzr> ^^d y^^ (which was 
reserved) are y^V equal to y^ and y^. Set down the 
ffff in the hundredths' place, &c. This shows also, 
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that whipn^ there are no decimais in the muliiplicand, 
there must be as many decimal places in the product 
as in Ihe multiplier. 

It was observed that when a whole number is to be 
multiplied by 10, 100, &c. it is done by annexibg a^ 
many zeros to the right of the number as there are in 
the multlpUer, and to divide by these Aumbers, it is 
done by cutting off as many places as there at^ 2eros ia 
the divisor. When a number containing deciitials is tc^. 
be multiplied or divided by 10^ 10O> 9lo, it is done by 
removing the decimal point as many placed to the right 
for multiplication, and td the left for division, as there 
are zeros in the multiplier or divisor. If, for eicattiple, 
we wish to multiply 384.785 by 10, we remove the 
point one place to the right, thus 3847.6^5, if by 100^ 
we remove it two places, thus 3847^.5. If we wish to 
divide Ihe same number by 10, we remove the point 
one place to the left, thus 3S.4785- ; if by 100, we 
remove il two places, thus 3.84785. The reason is 
evident, for removing the point one place towards the 
right, units become tens, and the tenths become units, 
and each figure in the number is increased tenfold, and 
when removed the other way each figure is diininished 
tenfold, &c. 

How much cotton is thm in 3y\ bales^ each bale 
containing 4f cwt. ? 

3f^ = 3.7 ; 4f = 4.75. 

In this example there are decimals in both multipli- 
caijyl^itai multiplier, 
-.. ^ 4.75 

3.7 




3325 
1425 



Ans. 17,575 cwt. 
3.7 is the same as fj, we have to find f J of 4.T5. 
Now tV ^ 4*75, we have just seen, must be .475, and 
If is 37 times irs much. We must therefore iomJAx^Vj 
.475 by ilf which gives 17.575 cwt. 
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We shall obtain the same result if we express the 
whole in the form of common fractions. 4:*! 5 = ^-^-i^ 
s f ij, and 3.7 = f J. Now according to Art. XVII. 
tV of IH is iSrYir* ^'od \l will be 37 times as much, 
that IS, \ltV* = I V^ = 17.575, as before. 

In looking over the above process we find, that the 
two numbers are multiplied together in the same 
manner as whole numbers j and as many places are 
pointed off for decimals in the product^ as there are 
in the multiplicand and multiplier counted together. 

It is plain that this must always be the case, for tenths 
multiplied by tenths must produce tenths of tenths, that 
is hundredths, which is two places ; tenths multiplied by 
hundredths must produce tenths of hundredths,' or thou- 
sandths, which is three places ; hundredths multiplied 
by hundredths must produce hundredths of hundredths, 
that is, ten-thousandths, which is four places, &c. 

What cost 5f tons qfhajfy at $27.3Sper ton ? 5f = 
5.375. 

27.38 
5.375 



13690 


19166 


S2l^ 


13690 



igl47.16750 Ans. 

In this example there are hundredths in the mul- 
tiplicand, and thousandths in the multiplier. Now 
hundredths multiplied by thousandths must produce 
hundredths of thousandths, which is five decimal places, 
the number found by counting the places in the multi- 
plicand and multiplier together. The answer is 147 
dollars, 16 cents, 7 mills, and ^ of a mill. 

•^ man owned .03 of the stock in a banky and sold .2 

of his share. What part of the whole stock did he sell? 

It is evident that the answer to this question must be 

expressed in thousaudtVis, fox Ww^t^d\5as multiplied by 



^yt. 
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tenths must produce thousandths. /^ of j^-^ are 7777* 
But if we riiultiply them in the form of decimals, we 
obtain only one figure, viz. 6. In order to make it 
express -f/o ^^ ^^i^^ ^^ necessary to write two zeros 
before it tbus^ .006. 

.03 

.2 



Ans. .006 of the whole stock. 
This result is agreeable to the above rule. » 
The following is the general rule for multiplication^ 
when there are decimals in either or both the numbers : 
Multiply as in whole numbers, and point off" as 
many plftces from, the right of the product for deci* 
malsy as there are decimal places in the multipli- 
cand and m,ultiplier counted together. If the pro- 
duct does not contain so many places, as many zeros 
must be written at the left^ as are necessary to make 
up the nuTnber. 



Division of Decimals. 

XXVIII. Ji man bought 8 yards of broadcloth 
for $75,376 ; how much was it per yard? 

$75,376 
mills 75376 (8 

72 

9423 mills. 

33 

32 JS9.422 Ans. 

17 

16 

16 
16 



• • 
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* XXVI. i/f man purchased a cord of wood fair 1 
dollars y 3 dimes ^ 7 centSj 5 mills ^ that i&^ 117.375; a 
gallon of molasses for 180.43 ; 1 lb. of butter for 
110.27; a firkin of butter for %^\ a gallon of brandy 
for 110.875 ; and 4 eggs for |l0.03. How much did 
they all come to? 

It is easy to see that dollars must be added to dollars, 
dimes to dimes, cents to cents, and mills to mills. 
They may be written down thus : 

$7,375 
O.430 
270 
8.000 
0.875 
0,030 



Ans. jil6.980 

Ji man bought ^^^ barrels of flour at one timty 
^tVt barrels at another^ y'^W barrel at a thirds and 
I^tVVV ^l a fourth. Hbw many barrels did he buy 
in the whole ? 

These may be written without the denominators, as 
follows: 3.3 barrels, fi.68 barrels, .873 barrel, 15.784 
barrels. It is evident that units must be added to 
units, tenths to tenths, &c.x For this it may be con- 
renient to write thc^m down so that units may stand 
under units, tenths under tenths, &c. as follows : 
3.3 
S.68 

.873 
15.784 



Ans. 28.587 barrels. That is, 28 y^ barrels. 
I say 3 (thousandths) and 4 (thousandths) are 7 
(thousandths), which I write in the thousandths' place. 
Then 3 (hundredths) and 7 (hun<lredths) are 10 (hun- 
dredths) and 8 (hundredths) are 18 (hundi'edths,) that 
is, 1 tenth and ^hundtedths. I reserve the 1 tenth and 
write the 8 kundredths in the hundredths' place. Then 
1 ten th (which was lesetNed^j «ti^ "^ vw\\3b& %x^ 4 tenths, 
gtnd # are 10, and 8 are \^, ^tv^l w^5i^ Vjjwx^'^^^^'f^ss^ 
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are 2 whole ones and 5 tenths. I reserve the 2 anD 
write the 5 tenths in the tenths' place. Then 2 (which 
were reserved) and 3 are 5, and 8 are IS, and 5 are 18, 
which is 1 ten and 8. I write the 8 and carry the 1 
ten to the 1 ten, which make 2 tens. The answer is 
28.587 barrels. 

It appears that addition of decimah is performed 
in precisely the same manner as addition qf whole 
numbers. Care must be taken to add units to units^ 
tenths to tenths f fyc. To prevent mistakes it will 
generally be most eontfenient to write ihemj so thai 
units may stand under units ^ tenths under tenths^ fyc. 

It is plain that the operations on decimal fractions 
are as easy as those on wliole numbers, but fractions of 
this kind do not often occur. We shall now see that 
common fractions may be changed to decimals. 

•^ merchant bought six pieces of cloth ; the first 
containing 14^ yards^ the second S7|, the third 4\^ 
the fourth 17?, the fifth 19f, and the sixth 42|{. 
Bdw many yards in the whole? 

14i 

S7i 

17J 

19* 

42J* 

. To add these fractions together in the commori way, 
they must be reduced to a common denominator. But 
instead of reducing them to a common denominator in 
the usual way, we may reduce them to decimals, 
'"which is in fact reducing them to a common denomi 
nator ; but the denominator is of a peculiar kind. 

l = j%y I == VV- X cannot be changed to tenths, 
but it may be changed to hundredths, j = ^^%j f = 
|Vv I cannot be changed to hundredths, but it maty 
be changed to thousandths. | = yV/^* 45 may be 
reduced to hundredths. ^V = rfrffj and i^- si j^. 

Writing the fractions now without their denomi- 
nators in th^ form of decimals, they become 
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3S00 (675 or 3800 (675 
3375 3375 



HH coHs. 5.62 + cords. 



425 4250 

4050 



2000 
1350 

650 



The answer is 5Jff cords, or reducing the fraction 
to a decimal, by annexing zeros and continuing the 
division, 5.62 + cords. 

1/ 3.423 yards of cloth cost $25^ tvhat is that per 
yard ? 

,^^^ — ^'Tools' — To55^- 

The question is, if f JJ| of a yard cost |l25, what is 
that a yard ? 

According to Art. XXIV., we must multiply 25 by 
1000, that is, annex three zeros, and divide by 3423. 

25000 (3423 or 25000 (3423 
J33961 23961 



*7HJf 7.30 + Ans. 



1039 10390 

10269 



121 

The answer is y87^f|f , or reducing the fraction to 
cents, $1,SQ per yard. 

If 1.875 yard of cloth is stifficient to make a coat ; 
how many coats may be made of AT. 5 yards ? 

In this example the divisor is thousandths, and the 
dividend tenths. If two zeros be annexed to the divi- 
dend it will be reduced to thousandths. 
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47.500 (1.875 or 47500 (1875 

3750 3750 

25VVYr 25.33 + 



10000 10000 

9375 9375 



625 6250 

5625 



^ 6250 

5625 



625 

1875 thousandths are contained in 47500 thousandths 
25jWj times, or reducing the fraction to decimals, 
25.33 -f times, consequently, 2S coats, and r^^^ of 
another coat may he made from it. 

From the three last examples we derive the following 
rule : When the divisor only contains decimals^ or 
when there are more decimal places in the divisor 
than in the dividend j annex as many zeros to the 
dividend as the places in the divisor exceed those in 
the dividend^ and then proceed as in whole numbers. 
The anstver will be whole numbers. 

Jit vi?>2.25 per f^allon^ hoxo many gallons of wine 
may be bought for $15,315 ? 

In this example the purpose is to find how many 
times |i2.25is contained in y8l5.375. There are more 
decimal pl^es in the dividend than in the divisor. The 
first thingfhatsuggestsitself, is to reduce the divisor to 
the same denomination as the dividend, th«t is, to mills 
or thousandths. This is done by annexing a zero, thus 
$2,250. The question is now, to find how many times 
2250 mills are contained in 15375 mills. It is not im- 
portant whether the point be taken away or not. 

. 19* 



^B^- 



« 
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15375 (2250 
13500 



13.83 + galls. Ans, 



18750 
18000 

7500 
6750 

750 

lastead of reducing the divisor to mills or thousandths, 
we may reduce the dividend to cents or hundredtlis, 
thus viil5.375 are 1537.5 cents. The question is now, 
to find how many times 225 cents are contained in 
1537.5 cents. This is now the same as the case where 
there were decimals in the dividend only, the divisor 
being a whole number. 

1537.5 (225 
1350 



1875 
1800 



6.83 -f. galls. Ansr M before. 



750 
675 

75 



If 3,15 bushels of oats will keep a horse I weeky how 
many weeks will 37.5764 bushels keep him ? 

The question is, to find how many times 3.15 is con- 
tained in 37.5764. The dividend contains ten thou- 
sandths. The divisor is 31500 ten thousandths. 



"> 
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375764 (31500 
31500 



11.929 + weeks. Ans. 



60764 
31500 

292640 
283500 

91400 
63000 

284000 
283500 

500 

Instead of reducing the divisor to ten-tiiousandths, 
we may reduce the dividend to hundredths. 37.5764 
are 3757.64 hundredths of a bushel. The decimal .64 
in this, is a fraction of an hundredth. 

3.15 are 315 hundredths. Now the question is, to 
find how many times 315 hundredths are contained in 
3757.64 hundredths. 

3757.64 (315 
315 



607 
315 



J 1.929 + weeks. Ans. as before. 



2926 
2635 



914 
630 

2840 

2835 



/ 
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From the two last examples we derive the following 
rule for division : When the dividend contains more 
decimal places than the divisor : Reduce them both 
to the same denomination^ and divide as in whole 
numbers. 

N., B. There are two ways of reducing them to the 
same denomination. First, the divisor may be reduced 
to the same denotpination as the dividend, by annexing 
zeros, and taking away the points from both. Second- 
ly, the dividend may be reduced to the same denomina- 
tion as the divisor, by taking away the point from the 
divisor, and removing it in the dividend towards the 
right as many places as there are in the divisor. The 
second method is preferable. 

The same result may be produced by another mode of 
reasoning. The quotient must be such a number, that 
being multiplied with the divisor will re-produce the 
dividend. N.ow a product must have as many decimal 
places as there are in the multiplier and multiplicand 
both. Consequently the decimal places in the divisor 
and quotient together must be equal to those in the divi- 
dend. In the last example there were four decimal 
places in the dividend and two in the divisor; this 
would give two places in the quotient. Then a zero 
was annexed in the course of the division, which made 
three places in the quotient. The rule may be express- 
ed as follows : 

Divide as in whole numJ)ers^ and in the result^ 
point off as rnany places for decimals as those in the 
dividend exceed those in the divisor. If zeros are 
annexed to the dividend^ count them as so many 
decimals in the dividend. If there are not so many 
places in the result as are required, they must be 
supplied by writing zeros on the left. 

Division in decimals, as well as in whole numbers^, 
may be expressed in the form of common fractions^ 
What part of .5 is .3 ? Ans. |. 
What part of .08 is .05? Ans. f- 
What part of .19 is .43 ? Ans. ff. 
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What pari of .3 is .07 ? 

To answer this, .3 must be reduced to hundredths. 
.3 is .30, the answer therefore is /^. 

What part of 14.035 is 3.8 ? 

3.8 is 3.800, the answer therefore is i-tVA* 

In fine, to express the division of one number by 
another^ when either or both contain decimals^ reduce 
them, both to the lowest denomination mentioned in 
either, and then write the divisor under fhe dividend^ 
as if they were whole numbers. 



Circulating Decimals. 

XXIX. There are some common fractions which 
cannot be expressed exactly in decimals. If we attempt 
to change | to decinfials for example, we find .3333, &c. 
there is always a remainder 1, and the same figure 3 
will always be repeated however far we may continue 
it. At each division we approximate ten times nearer 
to the true value, and yet we carl never obtain it. \ = 
.1666, &c. ; this begins to repeat at the second figure. 
y6^ = .545454, &c. ; this repeats two figures. In the 
division the remainders are alternately 6 and 5. ^Ya = 
.168168, &c. ; this repeats three figures, and the re» 
mainders are alternately 56, 227, and 272. Some do 
not begin to repeat until after two or three or more 
places. It is^evident th^t whenever the same remainder 
recurs a second time, the quotient figures and the same 
remainders will repeat over again in the same order.^ 
In the last example for instance, the number with which 
we commenced was 56; we annexed a zero and divided ; 
this gave a quotient 1, and a remainder 227; we annexed 
another zero, and the quotient was 6, and the remainder 
272 ; we annexed another zero, and the quotient was 8, 
and the remainder 56, the number we commenced with. 
If we annex a zero to this, it is evident that we shall 
obtain the same quotient and the sam^ remainder as at 
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first, and that it will continue to repeat the same three 
figures for ever. 

It is evident that the number of these remainders, 
and consequently the number of figures which repeat, 
must be one less than the number of units in the di- 
visor. If the fraction is |, there can be only six dif- 
ferent remainders; after this number, one of them must 
necessarily recur again, and then the figures will be 
repeated again in the same order. 

1 (7 

10 — 
7 .1428571 &c. 

— It commences with 1 for the 
SO dividend, then annexing zeros, 
28 the remainders are 3, 2, 6, 4, 5, 

which are all the numbers below 

20 7; then comes 1 again, the num- 
14 ber with which it commenced, 
and it ia evident the whole will 

60 be repeated again in the same 
56 order. Decimals which repeat 
i n t h is way are called circtdating 

40 decimals, 

35 



50 
49 



10 • 

7 

3 

Whenever we find that a fractron begins to repeat, 
we may write out as many places as we wish to retain, 
without the trouble of dividing. 

As it is impossible lo express the value of such a 
fraction by a decimal exactly, rules have been invented 
by which operations may be performed on them, with 
nearly as much accuracy as if they could be expressed; 
but as they are long and tedious, and seldom used, I 
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shall not notice them. Sufficient accuracy may always 
be.attained without them. 

I shall show, however, how the true value of them 
may always be found in common fractions. 

The fraction ^ reduced to a decimal, is .1111 . . . 
&c. Therefore, if we wish to change this fraction to a 
common fraction, instead of calling it yV? tW? or tVVV> 
^ which will be a value too small, whatever number of 
figures we take, we must call it ^, This is exact, be- 
cause it is the fraction which produces the decimal. If 
we have the fraction .2222 . . &c. it is plain that this is 
twice as much as the other, and must be called f . Iff 
be reduced to a decimal, it produces ,2222 . . &c. If 
we have .3333 . . &c. this being 3 times as much as 
the first, is I == ^. If | be reduced to a decimal, it 
produces .3333 . . &g^ It is plain, that whenever a 
single figure repeats,4t is so many ninths. 

Change .4444 &c. to a common fraction. Ans. |. 

Change .5555 &.c. to a common fraction. 

Change .6666 &c. to a common fraction. 

Change .7777 &c. to a common fraction. 
^^ Change .9999 &c. to a common fraction. 

Change .5333 &c. to a common fraction. 

This begins to repeat at the second figure or hun- 
dredths. The first figure 5 is j\ ; and the remaining 
part of th^ fraction is f of tV> that is, ■ff\ = gV ; these 
must be l^ded together. yV is ^f , and ^'^ makes |^f = 
y^j. The an||^er is y^- If this be changed to a deci- 



mal, it will be^iDund to be .5333 &c. 

If a decimal 1|^gins to repeat at the third place, the 
two first figures will be so many hundjujths, and the 
repeating figure will be so many ni|^^ of another 
hundredth. 

Change .4666. &c. to a common fral 

Change .3888 &c. to a common fraction. 

Change .3744 &c. to a common fraction. 

Change .46355 &c. to a common fraction. 

If pV be changed to a decimal, it produces .010101* 
&c. The decimal .030303 &c. is three times as much, 
therefore it must be ^\ = ^'^. Tlie %^\m^ .'>»^^^*^^ 
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&c. is thirty six times as much, therefore it must be 

If ff Jir be changed to a decimal, it produces .001001001 
&c The decimal .006006 &c. is 6 times as much, there- 
fore it must he ^Jtt = gfy. The fraction .027027 &c. 
is twenty seven times as much, and must be -^^ = yfi-. 
The fraction .354354 &c. is 354 times as much, and 
must be ff J = j^|. This principle is true for any 
number of places. Hence we derive the following rule 
for changing a circulating decimal to a common frac- ' 
tion : Make the repeating figures the numerator^ 
and the denominator will be as many 9s as there are 
repeating figures. 

If they do not begin to repeat at the first place j 
the preceding figures must be called so many tenths j 
hundredthsy fyc. according to their number y then the 
repeating part must be changed in the above manner y 
but instead of being the fraction of an unity it will 
be the fraction of a tenths hundredthy fyc, cmcording > 
to the place in which it commences. . 

Instead of writing the repeating figures over severaK >' 
times, they are sometimes written with a point over theP | 
first and last to show which figures repeat. Thus .333 

&c, is written .3. .2525&c.is written .25. -.387387 

&c. is written .387. .57346346 &c. is written .57346. 

"MP 

Change .24 to a cojnmon fraction. 

Change .42 to a common fraction. J^ *j 

Change .537 to a common fra/ction. J^ 

Change .41|6 to a common fractio^ia. i 

Change -^^^^o a common fraction. 

Change .47o^%) a common fraction. I 

Note. To know whether you haye found the right 
answer, change the common fraction, which you have 
found, to a decimal again. If it produces the same, it 
is right. 
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Proof of Multiplication and Division by 

casting out 9s. 
If either the multiplicand or the multiplier be di- 
Tisible by 9, it is evident the product must be so. 
Multiply 437 by 85. 

437 81 times 437 = 35397 

85 4 times 432 = 1728 

4 time 5= 20 



2185 



3496 37145 



Ans. 37145 

85 = 81 + 4 and 437 = 432 + 5. 81 is divisible 
by 9, and 85 being divided by 9 leaves a remainder 4. 
432 is divisible by 9, and 437 leaves a remainder 5. 
81 times 437, and 4 times 432, and 4 times 5, added 
together, are equal to 85 times 437. 81 times 437 is 
divisible by 9, because 81 is so, and 4 times 432 is 
divisible by 9, because 432 is so. The only part of 
the product which is not divisible by 9, is the product 
of the two remainders 4 and 5. This product, 20, di- 
vided by 9, leaves a remainder 2. It is plain therefore 
that if the whole product, 37145, be divided by 9, the 
remainder must be 2, the same as that of the product 
of the remainder. 

Therefore to prove multiplication, divide the divisor 
and the dividend hy 9, and multiply the remainders 
together^ and divide the product by 9, and note the 
remainder; then divide the whole product by 9, and 

^.fthe remainder is the same as the last^ the work is 

ydght. 
^' Instead of dividing by 9, the figures of each number 
may be added^ and their sum divided by 9, as in Art. 
XXI., (and for the same reason) and the remainders 
will be the same as if the numbers themselves were 
divided. 

In the above example, say 7 and 3 and 4 are 14, 
which, divided by 9, leaves a remainder 5 ; then 5 and \ 
8 are 13, which, divided by 9, leaves a remainder 4. 
Then 4 times 5 are 20, which* divvied^ >a^ ^,\^TkN^^^ 
20 
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remainder d. Then adding the figures of the product, 
5 and 4 and 1 and 7 and 3 are 20, which being divided 
by 9^ leaves 2, as the other. Instead of dividing 14 
and 13 by 9, these figures may be added together, thus 
4 and 1 are 5 ; 3 and 1 are 4. 

Since in division the quotient multiplied by the divi- 
sor produces the dividend ; if the divisor and quO' 
iient be divided by 9 and the remainders multiplied 
together^ and this product divided by 9, and the 
remainder noted; and then the dividend be divided^ 
by 9 ; this l(Mt remainder must agree with the other. 

N. B. If there is a remainder affer division, it must 
be subtracted from the dividend before proving it 

> 



Miscellaneous Examples. 

1. If 2 lbs. of figs cost 2s. 8d., what is that per lb.? 

2. If 2 bushels of corn cost 8s. 6d,, what is that per 
bushel ? 

3. If 2 lbs. of raisins cost Is. lOd., what is that 
per lb. ? 

4. If 3 bushels of potatoes cost 9js. 6d., what is that 
per bushel ? 

5. If 4 gals, of gin cost 12s. 8d.,.what is that per gal.? 

6. If 2 barrels of flour cost 3£. 4s., what is that per 
barrel ? 

7. If 2 gallons of wine cost l£, 10s. 4d. what is that 
per gallon ? 

8. If 2 Jbarrels of beer cost l£, 15s. 8d. what is that 
per barrel ? 

9. If 4 gallons of gin cost 17s. 8d., what is that per 
gallon ? 

10. If 5 yards of cloth cost 6£, 10s. 5d., what is 
that per yard ? 

11. If 7 barrels of flour cost 17^. 8s. 7d., what is 
that per barrel? 
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1^. If 8 yards of cloth cost20dg. I8s. 5d./vvhat is 
that per yard ? 

13. A man had 4 cwt. 3 qrs. 14 lbs. of tobacco, 
which he put into 2 boxes, | of it in each ; how much 
did he put in each box ? 

14. Divide 13d8. 8s. 5d. equally am^ng 5 men. 

15. Divide 8 cwt. 3 qrs. 17 lbs. into 3 equal parts. 

16. Divide 16 cwt. 1 qr. 11 lbs. of flour equally 
among 7 men ; how much will o^ch have ? 

^ 17. Divide 3 hhds. A% galls. 2 qts. into 5 equal parts ? 
1$. If 12 yards, 3 qrs. 2 nis. of cli^th will make 7 
* goats'', how much will make 1 coat? How much will 
make 13 coats? 

19. If 5 yards of cloth cost \9£, 3s. 4d., what cost 
17 yards ? 

20. What is f of A5£. 9s. 7d.? 

21. If 18 cwt. of sugar cost 56^. 13s. 8d., what will 
53f cwt. cost? 

22. If 4 of a ship is worth 943 Jg. 7s. Sd., what is 
the whole ship worth ? 

23. If 84 cows cost 453je. 14s. 8d. how much is 
Ihat apiece ? 

24. If 3| cwt. of sugar cost 9£. 15s. 9d. what is 
that per cwt. ? 

25. If 9| barrels of flour cost 21de. 38. 8d., what 
cost 17f barrels? 

26. if a staJQf 4 feet long cast a shade on level ground 
6 ft. 8 in., what is the height of a steeple which casts 
'a shade 173 feet at the same time ? 

27. If 57 gallons of water in one hour run inlo a 
tistern containing 258 gallons, and by another cock 42 
gallons run out in an hour, ia what time will it be 
filled? 

28. A and B depart from the same place, and travel 
the same road ; but A starts 6 days before B, and 
travels at the rate of 28 miles a day ; B follows at the 
rate of 43 miles a day. In how many days will B 
overtake A ? 

29. A sets out from Boston to New- York, at 20 min. 

- past 8 in the morning, and travels at the rate of 5 \sv\V!e.<% 
W hours and B sets out frona N^vi-'XoxV \.o^o^\.wv^v*^ 
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o'elock in the afternoon of the same day, and li;avels at 
the rate of 6^ miles per hour. The distance is 250 
miles. Supposing them to travel constantly. until they 
meet, at what time will they meet, and at what distance 
from each place ? 

30. Th^ distance from New-York to Baltimore is 
197 miles* Two travellers set out at the same time in 
order to meet ; A from New-York towards Baltimore, 
and B. from Baltimore towards New- York. When 
they met, which was at the end of 6 days, A had 
travelled 3 miles a day more than B. How many 
miles did each travel per day ? 

31. If when wheat is 7s. 6d. per bushel, the penny- 
loaf weigh 9 6z., what ought it to weigh when wheat 
is 6s. per bushel ? 

32. Suppose 650 men are in a garrison, and have 
provisions sufficiert to last them two months; how 
many men must leave the garrison in order to hav^ 
the provisions last those who remain fixe months? 

33. If 8 boarders will drink a barrel of cider in 15 
daysj how long will it last if 4 more boarders come 
among them ? 

34. A ^ship's crew of 18 men is supposed to have 
provision sufficient to last th.e voyage, if each man is 
allowed 23 oz. per day, when they pick up a crew of 
8 persons. What must then be the daily allowance of 
each person ? 

35. How many yards of flannel that is 1 J yard wide 
will line a cloak, containing 9 yards, that is f yard 
wide ? 

36. A garrison of 1800 men have provisions sufficient 
to last them li month%|,but at the end of 3 months, 
the garrison was reinfpf'ced by 600 men, and 2 months 
after that, a second reinforcement of 400 men was sent 
to the garrison. How long did the provisipns last in 
the whole? 

87. A regiment of soldiers, consisting of 1000, are to 
be new clothed ; each coat to contain 2^ yards of cloth 
1 J yard wide, and to be lined with shalloon of | yard 
wide. How many yards of shallooiji^will line them ? 
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38. I borrowed 185 quarters of corn, when the 
;vprice was 19s. per quarter ; how much must I pay td 

indemnify the^ lender when the price isl7s. 4d. ? 

39. If 7 men can reap d4 acres of wh^at in 12 ddys; 
how many men can reap 100 acres in 5 days ? - 

. 40. If 7 men can build 36 rods of wall ia 3 days, 
how many rods can 20 men build in 14 days ? 

41. If 20 bushels of wheal are sufficient for a family 
of 15 persons 3 months, how much will be sufficient 
for 4 persons 11 months? X 

42. If it cost 1823.84 to carry 17 cwt. 3 qrs. 14 lbs, 
85 miles, how much mosf Be paid for carrying 53 cwt. 
2 qrs. 150 miles? 

43. If 18 men can build a wall 40 rods long, 5 feet 
high, and 4 feet thick in 15 days; in what time will 
20 men build one 87 rdds long, 8 feet high, and 5 feet 
thick ? 

44. If a family of 9 persons spend $305 in 4 months, 
how many dollars would maintain them 8 months, if 5 
persons more were added to the family ? 

45. If a regiment consisting of 1878 soldiers, con* 
suipe 702 quarters of wheat in 336 days; how many 
quarters will an army of 22536 soldiers consume in 
112 days? 

46. If 12 tailors can finish 13 suits of clothes in 7 
days, how many tailors can finish the clothes of a regi- 
ment consisting of 494 soldiers, in 19 days of thp same 
length? 

47. If 24 measures of wipe, at 3s. 4d. serve 16 mea 
for six days, how many measures, at 2s. 8d., will serve 
48 men 4 days? 

48. How many tiles 8 inches square, wijil cover a 
hearth 12 feet wide and 16fdet long ? 

49. Bow many bricks ^$in. long, 4^ in. wide, and 2 
in. thick, will build a wall 6 feet high and 13i in. thick, 
round a garden, each side of i¥hich is 280 feet on the 
outside of the w^ll? 

50. There is a house 40 feet in length, and 30 feet 
rafters ^ how many shingles will it take to cover the roof, 

20* 
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supposing each shiDgle to be 4 inches wide^ and each 
course to be 6 inches ? 

51. A man built a house consisting of 4 stories; id 
the lower story there were 16 windows, each containing 
12 panes of glass, each pane 16 in. long, 12 in. wide; 
the second and third stories contained 18 windows, 
each of the same size ; the fourth story contained 18 
windows, each window 6 panes 18 by 12. How many 
square feet of glass were there in the whole house ? 

52. A merchant sold a piece of cloth for D40, and 
by so doing lost 10 per cent. He ought in trading to 
have gained 15 per cent. For how much ought he to 
have sold the cloth ? 

53. Bought a hogshead of molasses for $25, but 12 
gallons have leaked out, I desire to sell the remainder, 
so as to gain 3 per cent, on the whole cost. For how 
.much per gallon must I sell it? 

• ;^54. Bought a hogshead of brandy, for ^93 on 6 
months' credit, and sold it for ;{103 ready money. 
How much did I gain, allowing money to be worth 6 
per cent, a year? 

55. Bought 3 hhds. of wine for ^320 ready money, 
and sold it at |^1.87 per gaL on 6 months' credit. 
What did I gain, allowing money to be worth 6 per 
cent, per year ? 

Note. To answer this question, it will be necessary 
to compute the interest on {{320 for 6 months^ and add 
it to g320. 

5^. Bought a quantity of goods for {?437.45 and hired 
the money to pay for it, for which I paid at the rate 
of 8 percent, a year. Having kept it on hand 3 months 
and 17 days, I sold it for $470, on 4 months/ credit. 
What per cent, did I gain ? 

57. Bought 5 hhds. of rum at 1 dollar per gal., 
ready money, and haviitg kept it 3 months and 23 days, 
1 sold it at j>1.20 per gallon, on 5 months' credit; 16 
gals, had leaked out while in my possesion. How 
much did I gain ? 
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"When a debtor keeps money longer than a year, the 
interest is considered as due to the creditor at the end 
of the year, and he has a right to demand it. If the 
interest is not paid at the end of the year, the creditor 
sometimes requires the interest for the year to be added 
to the principal, and considered a part of the debt, and 
consequently interest paid upon it for the rest of the 
time, and so on at the end of every year. In this way 
the principal increases every year by the interest of the 
last year. This may seem just, but it is not allowed 
by law. This is called compound interest • 

58. What will $143.17 amount to in 3 years and 4 
months', at 6 per cent, compound interest ? 

The most convenient method is, to find the amount 
of 1 dollar for the time, and then multiply it by the 
number of dollars in the question. 

1.00 
.06 



.06 interest for 1 year. 
+ 1.00 



= 1.06 amount for 1 yean 
.06 



.063Q interest for 2d year. 
+ 1.06 



ss 1.1236 amount for 2 years. 
.06 



.067416 interest for 3d year. 
+ 1.1236 



= 1.191016 amount for 3 years. 
.02 rate for 4 months. 



.02382032 interest for 4 months. 
+ 1.191016 



=s 1.21483632 amount for 3 years and 4 montl^^ .^ 
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It will be sufficiently exact to use the first four deci- 
mals J01.2148. This multiplied by 143.17 will give 
the answer. 

1.3148 

143.17 



85033 
12148 
36444 
48592 
12148 



11173.922916 Ans. j5l73.923— . 

59. Make a table which shall contain the amount of 
1 dollar, for 1 year, for 2 years, for 3 years, &c. to 20 
3^ears, at 5 per cent, and at 6 per cent. Reserve five 
decimal places. 

N. B. The same table will serve for sterling money, 
or any other, if the parts are expressed in decimals. 
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60. What is the compound interest of ^^17.25 for 2. 
years and 7 months, at 5 per cent. ? 

Note. From the table take the amount of 1 dollar 
for two years, at 5 percent, and compute the interest on 
it for 7 months, at 5 per cent as in simple interest; 
add this to the amount for two years. This will be the 
amount of I dollar for 2 years and 7 months. Multiply 
this by 17.25; this will be the amount of ^17.25 for 
the time. Then to find the interest, subtract the prin- 
Eipal from the amount. 

61. What will $73.42 amount to in 4 years, 3 months, 
and 17 days, at 6 per cent, compound interest ? 

62. ^ note was given 13th March, 1815, for $S47.25; 
how much had it amounted to on the 7th November, 
1820, at 6 per cent, compound interest ? 

63. How much would the sum in the last example 
have amounted to in thj^ same time, at simple interest ? 

64. What is the compound interest of $1753 for 11 
years, 10 months, and 22 days, at 6 per cent. ? 

f-^S. A note was given 11th May, 1813, for $847, rate 
6 per cent, compound interest. The following pay- 
ments were made : 18th February, 1815, $158; 19lh 
of December, 1816, $87; 5th October, 1819, $200. 
What was due 8th July, 1822 ? 

66. What will 11 £. 13s. 6d. amount to in 5 years, 3 
months, at 6 per centr'compound interest ? 

Note. Change the shillings and pence to decimals of 
a pound, and proceed as in Federal money. Call the 
unit in the table iJS. instead of 1 dollar. 

67. What is the compound interest of $643, for 7 
years, 5 months, and 18 days, at 5 per cent. ? 

68. What is the compound interest of 143^6. 7s. 4d. 
for 19 years, 7 months, at 5 per cent. ? 

69. A farmer mixed 15 bushels of rve, at 64 cents 
per bushel ; 18 bushels of corn, at SS cents per bushel ; 
and 21 bushels of oats, at 28 cents per bushel. How 
many bushels were there of the mixture? What was 
the whole worth ? What was it worth per bushel ? 
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70. A grocer mixed 1)^3 lbs. of sugar, that was worth 
8 cents per lb. ; 87 lbs. that was worth 11 cents per lb. $ 
and 15 lbs. that was worth 13 cents per lb. What was 
the mixtui*e worth per lb. ? 

71. A grocer mixed 43 gallons of wine, that was 
worth $1.25 per gal. with 87 gals, that was worth |ll.60 
per gal. What was the mixture worth per gal. ? 

72. With a hhd. of rum, worth |1.87 per gal. a grocer 
mixed 10 gals, of water. What was the mixture worth 
per gal. ? 

73. How many gals, of rum, at 1^.60 per gal. will come 
to as much, as 43 gals, will come to, at 11.75 per gal. ? 

74. How much water must be added to a pipe of 
wine, worth jll.50pergal. in order to reduce the price 
to jSl.30 per gal. ? 

75. A grocer has two kinds of sugar, one at 8 cents 
per lb., the other at 13 cents* He wishes to mix them 
together in such a manner, that the mixture may be 
worth 11 cents per lb. What will be the proportions 
of each in the mixture ? 

Note, The difference of the two kinds* is 5 cents. 
Therefore if a pound of each kind be divided, each into 
five equal parts, the difference between one part of each 
will be 1 cent. If j lb. be taken from that at 8 cents, 
and ^ lb. of that at 13 cents be put in its place, the 
pound will be worth 9 cents. Iff lb. be taken from 
it, and as much of the other be put in its place, the 
pound will be worth 11 cents, as required. The pound 
then will consist of |, at 8 cents, and |, at 13 cents. 
If 5 lbs. be mixed, there will be 2 lbs. at 8, and 3 at 13 
cents. The proportions a/e 2 lbs. at 8, as often as 3 lbs, 
at 1 3 cents. 

76. A farmer had oats, at 38 cents per bushel, which 
he wished to mix with corn, at 75 cents per bushel, so 
that the mixture might be 50 cents per bushel. What 
were the proportions of the mixture ? 

Note. The difference in the price of a bushel is 37 
cents. The difference between ^\ of a bushel of each 
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is 1 cent. If ^ of a bushel be taken from a bqsheF of 
eats, and ff of a bushel of corn be put in its place, a 
bushel will be formed worth 50 cents, and consisting 
of If oats, and ff corn. The proportions are 12 of oats 
to 25 of corn. / 

It is easy to see that the denominator will always 
be the difference qf the prices of the ingredients^ and 
the difference between the mean and the lesser price 
taillbe the numerator /or the quantity of the greater^ 
and the difference between the mean and the greater 
will be the numerator for the quantity of the lesser 
value. Take away the denominators, and the nu- 
merators will express the proportions. 

11. A merchant has spices, some at 9d. per lb. som^ 
at Is., some at 2s., and some at 2s. 6d. per lb. How 
xi^uch of each sort must he mix, that he may sell the 
mixture at Is. 8d. per lb. ? 

Note. Take one kind, the price of which is greater, 
and one, the price of which is less than the mean, and 
find the proportions as above. Then take the other 
two and find their proportions in the same way. 

Less 9d. = 9d. 1 f lid. diff. between less 

f meanl and mean. 
Greater 2s. 6d. = 30d. f 20. j lOd. diff. between 

3 f greater and mean. 

The proportions are 10 of the less to 1 1 of the greater. 
Less Is. ■= 12d. 1 C 8d. diff. between less 

f mean 1 and mean. 
Greater 2s. = 24d. ? 29. j 4d. diff. between great- 

5 f er and mean. 

The proportions are 4 of the less to 8 of the greater, 
which is the same as 1 of the less to 2 of the greater. 

The answer is 10 lbs. at 9d. to 11 lbs. at 2s. 6d., and 
1 lb. at Is. to 2 lbs. at 2s. 

Other proportions might be found by comparing the 
first, and thirds and the second and fourth.. 
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y 120. A gentleman hired 3 men to build a wall ; the 
^rst could do it alone in 8 days^^the second in 10 days^ 
and the third in 12 days. What part of it could each 
do in a day ? How long would it take them aU togetheir 
to finish it?^ ^^ 

/ 121. A man -and his wife found tliat when they were 
together, a bushel of corn would last 15 days, bat wheii 
the man was absent, it would last the woman aldne 27 < 
4ayis« What part of it did both together consume in 1 
day ? What part did the woman alone consume ? What 
part did the nian alone consume ? How long would it 
last the man alone ? 3 ^ ^ 

XStSt. Three men liye<y together, one of them found 
he could drink a barrel of cider alone in 4 weeks, the 
second could drink it alone in 6 weeks, and the third in 
7 weeks. How long would it last the three together ?/4i 

123. A cistern has 3 cocks to fill it, and one to empty 
it. One cock will fill it alone in 3 hours> the second 
in 5 hours, and the thifd in 9 hours. The other will 
empty it in 7 hours. If all the cocks are allowed to 
run together, in what time will it be filled ? 

124. Bivide 25 apples between two persons, so as 
\o give one 7 more than the other. . 

' Note. Give one of them 7, and then divide the rest 
equally. 

^^12S. A gentleman divided an estate of ji!il 5000 be* 
tween his two sons, giving the elder J025OO more than 
the younger. What was the share ^e9<ch ? 
yl26. A gentleman bequeathed an estate of J50000, to 
his wife, son, and daughter ; tp his wife he gaVe ^1500 
more than to the son, and to the son j|^500 more than 
to the dau«;hter. What was the share of each? 

127. A, B, and C built a bouse, which cost $35000; 
A piad $500 more, and C $300 less than B. Wlmtdid 
each pay ? 

128. A man bought a sheep, ^a cow, and an ox, for 
§62 ; for the cow he gave ^10 nwre than for the sheep ; 
and for the ox glO more than for both. What did he 

\v^ for eart ? 



/, 



PartIL _ JiAthmeik: 24i 

yiid. A man sold some calves iand s#rae'*sheep for 
^^IQS ; the calves at j^5, and the sheep at $8 apiece. 
There were twice* as many calves as sheep* What was 
the number of each sort ? 

Note* There Were two calves and one sheep for 
every $18. . 

* . 

130. A farmer drove to market some oxen, som« 
doyvs, atld some sheep, which he sold for j|^?49 ; thd 
oxen at J2S, the cows at j^l7, and the aheep at $7,50» 
I'here were twiee as many cows as oxen, and three 
time^ as many sheep as cows. How many were4here 
of each ^ort? ' ^ 

13i. A man sold 16 bushels of rye, and 12 bushels 
of wheat for SM, 16s. The wheat at 3s. per bushel more 
than the rye. What was each per bushel ? 

Note. The whole of the. wheat came to 36s. mord 
than the same number of bushels of rye. ,Take out 
d6s^ and the remainder will be the price of 2S bushels 
of rye. ^ 

-4*32. Four men, A; Bj C, and D, botigl>t an ox tot 
$50, which they agreed to share as follows ; A and B 
were to have the hind quarters, C and D the fore quar- 
ters. The hind quarters were considered worth ^.cent 
peplb.mqre than the fore quarters. A's quarter weighed 
217lbsw; B's 2^3 lbs.; e*s 214 lbs.; and D*s219 lbs. 
The tallow weighed 73 lbs., which they sold at 8 cents 
per lb.; and the hide 43 lbs., which they sold at 5 cents 
per lb. What ought each to pay ? 
-|-^^3. At the time they bought the above ox, the fore 
quarters of beef wore worth 6 cents per lb., and the 
hind quarters 6|^ cents pef lb. It is required to find 
what each ought to pay in this proportion. 

Note. Thk is a more just nfianner of dividing the 
cost, than that in the last example. It may be done by j 
iindiiig what the quarters would come to, at this rate, i 
and then dividing the real cost in that ^to^St>lvcix\. 
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134. Said A tb B, my horse and saddle together are 
worth $150, but my horse is worth 9 times as much a^ 
the saddle. What was the yaltie of each? 

135. A man driving some sheep itnti some cattle, 
being asked how many he had of each sort^ said he had 
174 iri the whole, and there were ^\ as many cattfe as 
sheep. Required the number of each sort. 

136. A than driving some s^heep, and some cows, and 
Some oxen, being asked how many he had of each sort, 
answered that he had twice as many sheep as cows, and 
three times as many cows as oxen ; and that the whole 
ftumber was 80. Required the number of each Sort. 

137. A g^ntJenian left kn estate of j|13GO0 to his four 
sons, in such a manner, that the third was to have once 
^nd one half as much as the fourth, the second was to 
have as much as the third and fourth, and the first was 
to have as much as the other three. What was the 
^bare of each ? , 

138. A, B, and. C playing at cards, slaked 3iM 
crowns ; but disputing about the tricks, each man took 
as many croiyns as he could get. A got a certain 
number; B as many as A^ and 15 more ; and C | part 
of both their sums added together. How many did 
tftch get ? ^ . 

139^ The stock of a cotton manufactory is divided 
into 32 shares, and owned equally by 8 persons, A,B, 
C, fcc. A sjells 3 of his shares to a ninth person,. who 
thus beepmes a member of the company, and B.sdls 2 
of his shares to the company, who pay for them from 
the pubUc stock. After this, A wishes to dispose of the 
remainder of his part* What proportion of the whole 
stock does he oWn ? 

HO. Three persons, A, B, and C, traded in comipany : 
A put in jfi75 ; B $40; and C a sum unknown. They 
gained J64, of which C took $18 for his share. What 
did C put in? , 

141. How many cubic feet in a cistern 4 ft. 2 in. loogy 
3 ft« 8 in. wide, and 2 ft. 7 in. high } 
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12. He might have 1 dollar 61 months; tVd question 
now is how long he may keep 12 doHars. It is evident 
he might keep it y^^ of 61 months. 

104. C owes D j![380, to be paid as follows : jSlOO in 
6 months ; 1^120 in 7 months ; and |ll60 in 10 months. 
He wishes to pay the whole at once. In how long a 
time ought he to pay it ? 

105. A merchant has due to him 300i8. to be paid 
^s foUows ; 50 J. in 2 months ^ 100^.. in 5 months ; and 
the rest in 8 months. It is agreed to make one payment 
of ihie whole. In what time ought he to receive it? 

106. P owes H J&lOOO, of which g200 is to be paid 
present, |1400 in 5 months, and the rest in 15 months. 
They agi'ee to mike one payment of the whole. Re- 
quired the' time. 

107. A merchant has doe a certain sum of money, 
of which I is to be paid in 2 months,^ In 3 months, 
and the rest in 6 monthis. In what time ought he to 
receive the whole? 

108. A merchant has three notes due to him &S fol- 
lows : on^ of $300 due in 2 mohth» ; one of $^50 duis 
in 5 months; and one of $180 due ^ months ago; the 
whole of which he wishes to receive now. What ought 
he to receive, allowing 6 per cent, interest ?' 

Note, First find the equated time, and then'the in- 
terest or discount for present payment, as shall be found 
necessary. 

jS300 for 2 months =ss 1 dol. for 600 nionths. 
$250 for 5 months :?= 1 dol. for 1250 mouths. 



1850 



The two notes not yet due are the same as 1 dollar for 
1850 months. But he has h»d i9l80 3 months after it 
was due, which is the same as 1 dollar for 540 months. 
This must be taken out of the other, and there wilj 
reoijain 1 dollar for 1310 months. If he can have I 
dollar for 1319 months, how long can he have (^1730? 



«40 jMtM/tO^ Thutktf. 

deiiomi B i A > f »i if w m«to •otoe mftrk %4liliiiguish one 
from th« other. It i$<i8ual to disiioguish 12ihd bj ai 
accent, thas O^ 144th$ tbas f), 1728th thus O, &e. 
Idths are called primes; 144ih8 seconds; 1728tbs 
thirds, lie. 

Operation. 

4 2' 



a 8' 




2 9' 4" 
12 6' 




15 3* 4" 

2 7' 




8 10' ir 

30 e' 8" 


4"' 



The operatioD is precisely the same as before. 'Fo 
ad6|il the language suited to ttfis notation, ti^ sai^f units 
fnnitiplied by primes or primes^ ftjr unifs product 
primesy seconds by units produce seconds^ ^c. , primes 
iy primes produce seconds j seconds by pAme9 product 
thirds. Also 12 thirds make 1 second ^X^ seconds 1 
prinve, 12 primes make Vfootiwheiker longy square^ 
GT cubic* The same principle e'xiends to fourths ^ 
fifths^ §>e. ' 

142 How tnuch wood in a load 4 ft. 8in. high, Sft. 
11 in.' broad, and 8 ft. long? • 

Note, Multiply the Hei«;!it and breadth together and 
divide by 2. See page 108* 

143. How many .square feet In a floor 16- ft. 8 id. 
wide, and 18 ft. S iq. long? ^— . 

144. How much wood in a pile 4 ft ^ide, 3 ft. 8 in* 
high, and 23 ft. 7 in. longi 

,. 145. If n barrels of cyder will buy 4 barrels of fiottffi 
and 7 barrels of flour will.buy40 barrels of apples; 
what will 1 barrel of apples be worth| when cider ift 
^2.50 per barre\? 
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have the disebunty which Subtracted froto the ^uiD^ Will 
be the answer required. 

111. What is the discbunt of iSl43.87 f(^ 1 year and 
5 months, when interest is 6 per cent. ? 

112. What is th^ [ircsent worth of a note of i884.67, 
diie in 1 year, 3 months, and 14 days, withbut interest^ 
l^^en the rate of interest is &\ per cent. ? 

' 113. A man has a note of |l647 due in 3 years^nd 
7 months, withoiH interest ; hut being in want of thte 
money, he sells the note ; what ought he to receive, 
when the us^ial rate of interest is 6 per cent. ? 

y 1 14. A' gentleman divided $50 between two men, A 
rad B. A's share was ^ of B's. What was the share 
of each } 

Note, This question is to divide the number 50 into 
two parts, that shall be in the proportion of 3 and 7 ; 
Ihat is, one shall have 3 as often as the other shall have 
7v 7 4- 3 =B 10. A had -^^ and B -^V 

yll5. A gentleman bequeathed an estate of jSl2500 
Wetween his wife and son. The son's shire was f of 
the share of the wife. What was the share of each ? 

>116. What is the hour of the day, when the time / ^ 
jrast from midnight is equal to ^^ of the time to noon ?3/ / 

yll7. Two men talking of their ages, one s^yaf f of 
my age is equal to f of yours : and the sum of our ages 
is 95. What were theii^ ages ?^^ ^ ^ "/ 

Note. To find the proportions, reduce them to a 
common denominator and take the numerators. 

/1 18. If a man can do | of a piece of work in one 
4ay, in what part of a day can he do | of it ? How 
long will it take him to do the whole ? ^ /^ 
/ 119. A farmer hired two men to mow a neld ; one of 
them could mow i of it in a day, and the other \ of it. m 
What part of it wouKl they both together do in^a day ? ^ 
How long would it take them both to mow^it ?/ » \ , 

21* ^1 
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154. A man hsTiing vSlOQ tpent 9 ice^^ip part of it 
he afterwards recewed|^ve times as much as he spentf 
and then his money was double what it was at first. 
How much did he spend? 

155.. A manl^t his estate to S sons and 3 daughters, 
each son had 5 dollars as oft^ as each daughter had 4^ 
the difference between the sum of the spn's shares and 
that of the daiightersi was $1000. Required the share 
of a son? ♦ / 

156. A man left his estate to his wife, son, and 
daughter, as follows : to his wife ^ of the whole, and 
\ as much as the share of the daughter ; to his son \ 
of the whole, and tothe daughter the remainder, which 
was vSlOOO less than the share of the spn. What was 
the share of each? 

157. A man bought spme oranges for 2S ceais; if he 
had bought 3 If ss for the same money, the price of an 
orange would have been once apd a half of the price he 
gave. What was the price of an orange? 

153. A m^n divided bis estate among his children 
as follows: to the first he gave twice as muph as to the 
third, and to the second two thirds as much as to the 
first ; the portion of the second and third together \y^s 
$1500. What was the portion of each ? 

159. A man boughtl6 bushels of corn, and 20 bushels 
of rye for $30 ; and al^ 24 bushels of coro^ and 10 of ^ 
rye for $27. How much per bushel did he give for each? /^ 
\^-.lGO, A man travelling from Boston to Philadelphiai 
a distance of 335 miles, at the expiration of 7 days, 
found that the distance which he had to tra.Y^l was equal 
to }|of the distance which he had already travelled. 
How many miles per day did he travel ? 
,^161. A man left his estate to his three sons ; the first 
had $2000, the second had as much as the first, and 
I as much as the third, and the third as much as the j 
other two. What was the share of each? 

162. A man when he married was three timesasold 
as ])is wife ; 15 years afterwards he w^s but twice as<old. 
What was the age of each when they were married? 
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1^3. A grocer bought a cask of bi*andy, | *of which 
leaked out, and he sold Ihe renAindfer, at $1.80 per gal; 
and by that means received for it as much as he gavCi, 
How much ^id it cost him per gal. ? 

1 6^4. A and B laid out equal sums of money in trade ; 
A gained a sum equdl to \ of his stock, and B lost 
J1225 ; then A's money was double that of B. What 
did each lay out ? 

165. There is a fish whose head is 16 inches Idng^ 
his tail is as long as his head and half the length of his 
body, and his body is as long as his head and tail. 
What is the length of the fish ? 

/ 166. There are three persons, A,' B, and C, whose 
ageis are as follows : A is )^ years old, B is as old as 
A and f of the age of C, and C is as old as A and B 
bbth. What are the ages of B and G ? 

167. A person has two silver cups and only one 
cover. The first cup weighs^ 12 oz. If the first cup 
be covered, it will weigh twice as much as the second, 
but if the second cup be* covered, it will weigh three 
times as ihoch as the first. Required the weight of the 
cover and of the Second cup. 

• ' 168. Three persons do a piece of work ; the first and 
second together do J of it, and the second and third to- 
gether do ^j, Wh'at part of it is done by the second ? 

169. A man bought ajjples, at 5 cents per doz., half 
of which he exchanged for pears, at the rate of 8 apples 
ibr 5 pears ; Ke then sold all his apples and pears, at 1 

• CCTit each, and by so' doing gained 19 cents. How many 
apples did he buy, and how much did they cost? 

170. A man being asked the hour of the day, answer- 
ed that it was between 7 and 8, but a 'more exact an- 
swer being requir|i^siud the hour and minute hands 
were exactly togetner. Required" the time. 

171. What is the hour of the day when the time past 
from noon is equal to j\ of the tinfie to midnight ? 

172. What is the hour of the day when ^ of the timfe 
past from midnight is equal to f of the time to noon ? 

173. A merchant laid out %50 for linen and cotton 
cloth, buying 3 yards of linen for a dollar, and 5 yaxd^ 

22 
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of cotton A>r a dolbr. He afterwards «old |^ of his 
Hnen, and i of his«oH|n for j!l2, which was 60 cents 
more than it cost him. How many yards of each did 
he buy ? ~ * 

174. A g&ntkman divided his fortune among his 
three sons^ giving A 8 as often as B 5, and B 7 as often 
as C 4 ; the difference between the shares of A and C 
was 87500. What was the share of each ? 

175* A tradesman increased his estate annually by 

$\5Q more than the fourth part of it ; at the end of 3 

"^ears it amounted to v8l4811yV. What was it at fiisst? 

176. A hare has 50 leaps before ^ jgrey^hound^ and 
takes 4 leaps to his 3 ; hut 2 of the grey-hound's leaps 
are equal to 3 of the hare's, How many leapa must 
the grey-houi\d take to overtake the hare ? 

177. A laborer, was hired for 60 day^, upon thiscon- 
dition, that for every day he worked he should receive 
vSl.50 ; and for every day he, wa3. idle, he should forfeit . 
^.50 ; at the expiration of the tii^e he receivM j^75« 
How many days^ did he work ? 

178. A and B have the same iocome, A sayes^ of 
his, but B, by spending ZQM. a year more than A, at 
the end of 8 years finds himself 40j8. in debt. What is 
their income, and what does each spend per year? 

179. A' lion of bronze, placed upon the basin of a 
fountain, can spout w^ter into the basin through his 
throat, his eyes, and his right foot. If he spouts 
through his throat only, he will fill the basin in 6 
hours ; if through his right eye only, he will fill it in 

2 days ; if through his left eye only, he will fill it in 

3 (lays ; if through his right foot only, he will fill it in 

4 hours. In what time will the basin be filled if the 
water flow through all the apertures at once ? 

180. A player commenced playlJI'ith a certain sum 
of money ; at the first game he doubled his money, at 
the second he lost '10 shillings, at the next game he 
doubled what he then had, at the fourth game he lost 20 
shillings ; twice the sum he then had was as much less 
than 800s., as three times the sum would be greater ' 
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than 200s. Required the sum ^ith which he com- 
ipenccd play. f. 

181. What is. the circumference of a wheel of which 
the diameter is 5 feet? 

The circumference of a circle is 3.1416| or more 
exactly 3.1415926 times the diameter. 

182. What is the diameter of a wheel of which the 
circumference is 17 feet? 

A parelhgram is a 
.figure with four sides, 
in which the opposite 

sides are parallel or f i> e c 

eqidistant tlirougfiout their whole extent. In tlie 
adjacent figure a b c d is a parellelogram, and also 
ABEF. ABEPisa rectangular parallelogram, or a 
rectangle, and is measured as explained page 8Q, It is 
easy to see that a b c d is equal to a b e f, because Ihc * 
triangle b c e is equal to a d f. The contents of a 
parallelogram, then, is found hy multiplying the length 
of one of its sides, aa A b, by the perpendicular wliicli 
measures the distance from that side to its opposite, 
as b E. * 

The triangle a is half the 
parallelogram a b c d. The 
area of a triangle, therefore, 
will be half the product of 
the base a b, by the perpen- 
dicular c E. If the perpendi- 
cular should fall without the triangle it will be the same. 

To find the area of any irregular figure, divide it into 
triangles. 

To find the area of a circle, multiply half thcdlameler 
by half the circumference. Or multiply half the diam- 
eter into itself, and then multiply it by 3,1415.926. 

To find the solid contents of a round stick of tinih^r, 
find the area of one end, and multiply it by thelengtii. 

If a round or a square stick tapers to a point, it con- 
tains just \ as much as if it were all the way of the same 
size as at the largest end. If the stick tapers but does 
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not co)oe to a point, it is easy, to find when it would 
come to a point, and what it would then contain, and 
then to find the contents of the part supposed to be 
added, and take it away from the whole. 

183. What is the area of a parallelogram, of which 
one side is 13 feet, and the perpendicular 7 feet ? 

Ans. 91 square feet, 

184. How much land is in a triangular field, of which 
one side is 28 rods, and the distance from the ang^ 
•pposile t h at sid e U»4h»t «de, 15 rods ? 

•6tns. 210 sg. rods^ or 1 acre and 50 rod^. 

185. How many square inches in a cjrcle, the diame- 
ter 10 inches? \^ns. 78.54 + «'*• 

186. How many solid feet in a round stick of timber 
10 inches in diameter and 17 feet long ? 

Jlns. 9.2*72 +/^ 

187. How many cubic feet of water will a round 
cistern hold, which is 3 ft. in diameter at the bottom, 

'4 ft. at top, and 5.*ft. high ? Jins. 48.433/?. 



Geographical and Astronomical Questions. 

188. The diameter of the earth is 7911.73 miles; 
what is its circumference ? 

189. The earth turns round once in 24 hours ; how 
far are the inhabitants at the equator carried each hour 
by this motion ? 

190. The circumference of the earth is divided into 
360 degrees; how many miles in a degree? 

191. How many degrpes does the earth turn in 1 
hour ? 

192. How many minytes of a degree does the earth 
turn in 1 minyte of tim^? 

193. What is the difierence in the time of two places 
rhose difierence of longitude is 23° 43' ? 

194. The longitude of Boston is 71° 4' W. of Green- 
i, England. What is the time at Greenvvich When 

1 h. 43 min, morn, at BostOQ \ 
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195. The long, of Philadelphia is 75^ 09' W., that 
of Rome 12° 29' E. What is the time at Philadelphia, 
when at Rome it is 6 h. 27 min. even.? 

196. the earth moves round the sun in 1 year, in an 
orbit nearly circular. Its distance from the sun is about 
95,000.000 of miles; what distance does the earth move 
every hour? 

197. Th^ lat. of Turk's Island is 21° 30' N., and the 
long, is about the same as that of Boston. How many 
miles apart are they ? 

198. The mouth of the Columbia river is about 125° 
W. long., and Montreal is about 73i W. long , they are 
In about the same lat. A degree of longitude in that 
latitude is about 48.3 miles. How many miles are 
they apart^ measuring on a parallel of latitude } 



* Examples in Exchange. 

It isnot necessary to give rules for exchange. Ther^ 
are books which explain the relative value of foreign an ^ 
American coin, weights, and measures. The one n)£^x 
be exchanged to the other by multiplication or divisio 

198. What is the value of IS£. 14s. 8dr English 
sterling money, in Federal money ? 

It will be most convenient to reduce the shillings 
pence to the decimal of a pound. For the value, s 
the table. 

199. What is the value of yill5d.78 in sterling mone 

200. What is the value of 853 francs, 50 centim^^ 
in Federal money ? 

201. What is the value of |J287.42, in French mone 

202. What is the value of 523 Dutch gelders 
florins, at 40 cents each, in Federal money ? 

203. What is the value of $98.59 in Dutch geldei-^ 

204. What is the value of 387 ducats of Naples, - ^j 
$.777f each, in FederaJ money ? 

H 
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TalUeB of Coin, Wi^ig^B^ and Measures^ 

DenomiDations of Federal jmoney as deiermioed by. ' 
an aet of Congress, August 8, 17S6. ^ x 

10 mills make 1 cent marked c. 

10 «ents I dime d. 

10 dimes 1 dollar i 

10 dollars 1 Eaglo R 

The coins of Federal money are two of gold,^ four o£ 
silver, and two of copper. • The gold coins are an eagle 
and half-eagle; the silver, a dollar, half-dollar, double- 
dime, an4 dime ; the copper, a cent md balf-oedt. The 
standard gold and silver is eleven parts fine, and one ps^^l 
alloy. The weight of fine gold in the eagle is 246.2168 
grains ; of fine silver in the dollar, 375.64 grains ; of 
copper in 100 cents, 2| lbs* evoiidupois** 

4 farthings make 1 penny d. value in XT. S. jlO.019 

18 pence 1 shillings. .228 

20 shillings 1 pound £. 4.4444 

21 shillings 1 guinea. 4,^24 

IHEVCB 3t0KET; 

100 centimes make 1 franc^ value fASlS^ 

TBOY W£I€^97* - 

34 grains (gr.) make 1 penay-weight dwt. 
< 20 dwt L oonee oz. 

12 oz* 1 potwd lb* 

By this weight are weighed jewels, goM, silveif, 
corn, bread y and liquors. 

APOTHSCARlfis' WEIGHT. 

20 grains (gr.) make 1 scruple sc* 

3 sc. 1 dram dr. or 3 

8 dr. 1 ounce oz* or 3 , 

12 oz. 1 lb, 

* The abdre are (he coini which were at 6r8t contemplaledr^^*' 
the double-dime has never been coined. Twent/- five-cent pieciJa 
aud balf-diiiuBt have beeu coined. 
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Apothecaries use this weight iu compounding their 
medicines ; but they hsiy md sell tbeir driigg, j^y Avoir- 
dupois weight. Apothecafiea' is the same as Troy, 
having only spme different divisions. 

[■..,• 

AVOiaDtlEOIS W£IOHT. 

Id tdrams (dr.) make; 1 ounce " oz. 

16* oz. 1 poiind lb. 

J^8 lb$. 1. quarter qrJ 

4 qrs*. I o . I hundred-Hveight ciirt. 

;20 cwt.A "^ 1 ton . T. 

. By this weight aire Sighed all things Of ai coarse and 
drossy nature; such as batter, efieese/flesh^ grocery 
wares; amd all metals except gold and silver. 

DRY MSiLStrBE. ^ 

2 pints (pt.) make 1 quart qt. 

8 qt«. . . , 1 peck , pk. 

4 pks. 1 Dushel bu. 

8 bu. 1 quqirter qr. 

The diameter of a Winchester bushel is 18| inches, 
and its depth 8 inches. — And one gallon by dry measure 
contains 368| cubic inches. » 

By this measure salt, lead oar, oysters, corn, and 
other dry goods are measured. 

ALB OR BEER MEASURE. 

1^ pints (pt.) make 1 quart qt. 

4 qts. 1 gallon gal. 

8 gals. 1 firkin of ale fil*. 

,9 gals. I firkin' of beer fir. 

d fir. 1 kilderkin kit. 

2 kih* 1 barrel bar. 

3 kil. 1 hogshead hbd.e 
3 bar. 1 butt butt. 

The ale gallon eentaind 282 cubic inches. In London 
the ale firkin contains 8 gallons, and the beer firkin 9 } 
other measures being in 4he same proportion^* 
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2 piDts (pt.) ttiake 

4 qts. 

42 gals. 

63 gals. 

84 gals. 

2 hhds. ; 

2 pipes 

18 gals. 



1 quart qt. 

1 gallon gal. 

1 tieree tier. 

I hogshead hhd* 

I puncheon pun. 

1 pipe or butt p. or b. 

1 tun T. 

1 runlet run. 



31 1 gallons 1 barrel bar. 

The wine gallon contains 231 cubic inches. 
By Ibis measure brandy, spirits, perry, cider, mead, 
vinegar, and oil are measured. 



CLOTH MEASURE. 

2\ inches make 1 nail 

4 nls. 1 quarter 

qrs. 1 yard 

qrs. 1 ell Flemish 

qrs. 1 ell English 



4 
3 
5 
5 



qrs. 



1 aune or ell French. 



nL 
qr. 
yd. 

Ell Fl. 
£11 Eng. 



The French aune is 42 inches. 

LONG MEASURE. 

3 barley corns make 1 inch 
12 in. 1 foot 

3 ft. 1 yard 

51 yds. 1 pole or rod 

40 poles 1 furlong 

8 fur. 1 mile 

3 mis. 1 league 

60 geographical miles, or 

69^ statute miles 1 degree nearly, deg. or® 

360 degrees the circumference of the earth. 



in. 
ft. 

yd. 

pole, 
fur. 
ml. 
1. 



Also, 4 inches make 

5 feet 

6 feet 

6 points 
12 lines 



1 hand. ! 

1 geometrical pace* 
1 fathom/\ 
1 line. 

1 inch; • 
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SQUARE JfEASUBE. 

144 inches make 1 foot 
9 ft. 
dO| yds. or 
J872i ft. 
40 poles 
4 roods 



i- 



1 yard yd. 

I pole, rod| or perch. 

1 rood. 
1 acre. 



CUBIC OR SOLID XSASUSC 



*** 1726 inches make 
27 feet 

40 feet «f round timber, or 
50 feet of hewn timber 
128 solid feet 

TIMS. 

60 seconds niake 
60 minutes ' 
24liour8 

7 days 

4 weeks 

13 months, 1 day, add ^ hours 7 
or 365 days, 6 hours 3 

12 calends months 



ft. 



1 foot 
1 yard. 

1 ton or load. 
1 cord of wood» 



1 
1 
1 
1 
1 



minute 

hour 

day 

week 

month 



m. 

h. 

d. 

w. 

mo. 



1 Julian year* Y. 
) year. 



Seflections on Mathematical Seasoning. 



'Ir the learner has stadied the preceding pages altentive- 
]j, he has had sonio practice in mathematical reasoning. . 
It may now be pleasant, as well as useful, to give some 
attention to the principles of it. 

By attending to the ohj/ects around us, we observe two 
properties by which they are <:apfible of. being increased 
or diminished, Tiz. in number and extent. 

Whatever is susceptible of increase and dimlnutioo is the 
object of mathematics. 

Arithmetic is the science of numbers. ... 

All individual or single things are naturally . subjects of 
number. Extent of all kinds is also made a subject of duoh 
ber, though at^rst view it wo^ild seem to have no coouexioQ . 
with it. But to apply number to extent, it is aecessary to 
have recourse to artificial units. Jf we wish tp compare, 
two distances, we camnot form any correct, idea of their 
relative extent, until we fix upon some length with which 
we are familiar as a measure. This measure we call otie 
or a unit. We then compare the lengths, by finding how 
many times this measure is contained in them. By this 
means length becomes an object of number. We use ^if« 
ferent units for diiTerent purposes. For some we use the 
inch, for others the foot, the yard, the rod, the mile. Sac. 

In the same roanper we have artificial units for surfaces, 
for solids, for liquids, for weights, for time^ &c. Aad in all 
there are difie rent units for different purposes. 

When a measure is assumed as a unit, all smaller measures 
are fractions of it. If the foot is taken for the unit, inches 
are fractions. If the rod is the unit, jards, feet, and inches 
are fractions, and the smaller, being fractions of the larger^ 
are fractions of fractions. It may be remarked, that all 
parts are properly units of a lower order. As we.say single 
things are uults, so when they are cut into parts, these 
parts are single things, and consequently ui^ts, and they 
are numbered as such* Wben a thing is divided into eight 
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equal parte, fot example^ the parts are nambereci, one, two,' 
three, &c. As we pot together several units and make a 
collection which is qailed a unit of a higher Q|der, so any 
single thing mky be considered as a collection of parts, and 
these parts will be units of a lower order. The unit may 
be considered as a collection of tenths, the tenths as a col* 
lection of hundredths, &c. 

The first knowledge we have of numbers and their uses 
is derived from external objects; and in all their practical 
useis thej are applied to external objects. In (his form 
they are called concrete mtinbera. Three horses, five feet, 
seven dollars, &c. are concrete nnmbers. 

When we become familiar with numbers, we are able to 
think of them and reason upon them without reference to 
any particular object, as three, five, seven, four times three, 
are twelve, &c. These are called abstract numbers. 

Though all arithmetic operations are actually performed 
oa abstract numbers, yet it is generally much easier to 
reason upon concrete numbers, because a reference to sen- 
aible objects shows at once the purpose to be obtained, and 
at the same time, suggests the means to arrive at it, and 
shows also how the result Is to be interpreted. 

Success in reasoning depends very much upon the per- 
fection of the laogiiRge which is applied to the subject, and 
also upon the choice of the words which are to be used. 
The choice of word^ again depends chiefly on the knowl- 
edge of their true import. There is no subject on which 
the language is so perfect as that of mathematics. Yet 
even in this there is great danger of being led into errors 
and difficulties, for want of a perfect knowledge of the 
import of its terms* There is not much danger in reason- 
ing on concrete numbers ; but in abstract numbers persons 
pretty well skilled in mathematics, are sometimes led into 
a perfect paradox, and cannot discover the cause of it, 
when perhaps a single word would remove the whole diffi- 
culty. This usually happens in reasoning from general 
principles, or in deriving particular consequences from 
them. The reason is, the general principles are but par- 
tially understood. This is to be attributed chiefly to the 
manner in which mathematics are treated in most elemen- 
tary-books, where one general^ principle is built upon an- 
other, without bringing into view the particulars on which 
they are actually founded. 
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There are several diifereot ferms in ivliieli ^ aolitractiieR 
may appear, as may be seen by referring to Art.- Vlth In 
order to eniploy tbe word soHractioB in- general reacooitig', 
either of the bpemt ions ought readiiy to bring this vfBtfk 
to mtsd, and th» word oygiit 'to-saggett eitl»er of the 
operations. 

The word division would naturally^ suggest but oae pur- 
pose, that is, to divide a number into fiarta ; but it is applied 
to another ptirpose, which apparently lias^ no immediate 
coimexion/with it, tIz. to diacover hovr many tiraea-one. 
IHirhber is contained in another. Jnfraelioas the terms 
multiplication and diviuonare applied to epera^oes^ which 
neither of the terms would naturally 8«igges^.- The process 
of multiplying a whole -number by a fraction (Art. XVI.) 
is &Q difierent £rom what is called multiplteetlcMi ef wholes 
number3,4lyitit requires a course <^ reasoning to ^low the 
connexion, and much practice^ to render the term familiar 
to this operation. These remarks apply to maay, other 
instances, but they apply with moch greirter force to: the 
diyision of whole numbers by fractions. Arts. XXIll. and 
XXIV. are instances of this. It is difBcult to conceive that 
either of these^ and more especially the latter, is aay thing 
like division s and it is still more difficult to conceive that 
the operations in these two articles come under tbe same 
name. When a person learns divisionf of whole numbers, 
by fractions from general principles, where neither of these 
operations is brought into view, it is easy to conceive how 
very imperfect his idea of it will be. The truth is, (and I 
have seen numerous instances of it), that if he happens to 
meet with a practical case like those in tbe articles men- 
tioned above, any other term in the world would be as 
likely to occur to him as division. In an abstract example 
the difficulty would be very much increased. 

The above observations suggest one practical result, 
which will apply-to mathematics generally, and it will be 
found to apply with equal force to every other subject. In 
adopting any general term or expression, we should he 
careful to examine it in as many ways as possible. Secondly, 
we should be careful not to use it in any scnse^in which we 
have not examined it. Thirdly, if we find any difficulty in 
using it in a case where we are sure it ought to apply, it is 
an indication, that we do, not fully understand it ia that 
sease^ and ll^at it rec^ukes further examination. 
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* I shall give a few instances of errors and difficulties into 
wMcfe persons, not sufficientl; acquainted with the prmci- 
ples, sometimes fall. ^ , 

Suppose a perBon has obtained a lniowledgu>f tlie rule 
rf ditision by a course of abstract reasoning, Md that the 
only definite idea that he attaches to it is, that it is the op- 
posite of multiplication, or that it is used to divide « number 
into pfttts. Let him pursue hii» arithmetic in this way, and 
learn to divide a whole number by a fraction, lie will be 
astonished to find a quotient larger than the dividend ; and 
if the divisor be a decimal, his astonishment will be still 
{greater, because the reason is not so obvious. Let faira 
divide 40 by f according to the rule, and he will find a 
quotient 90. Or let him divide 45 by .03 and he will find 
a quotient 1500. This seems a perfect paradox, and he will 
^ Mre quite unable to account fbr it. • 19 ow if he had the idea 
^ intimately joined with the term division, that the quotient 
shows how many times the divisor is contained in the divi- 
dend ; and also a proper idea of a fraction, that it is less 
than one, instead of saying divide 40 by f, or 45 by .03, he 
would saj', how many times is f contained in 40, or .03 in 
Ah\ and allthe difficulty \voQld vanish. 

. Innumerable instances occur, which show the importance 
of a single idea attached to a general term, which the term 
itself would not readily bring to mind, but which a single 
•rord is often sufficient to recall. The most important ac- 
cessory ideas to be attached to the term divilron are, that 
ihe quotient shows how many times the divisor is contained 
in the dividend ; and that it is the reverse of multiplication. 
Those for subtraction are that it shows the difference of the 
two numbers ; and that it is the reverse of addition. 

Sometimes, it is asked if dollars and pounds, or gallons 
Jbe multiplied together, what will they produce ? If dollars 
be divided by dollars, what will they produce? If dollars 
be divided by bushels, what will they produce ? &c. 
' It is observed, in square measure, that the length multi- 
plied by the breadth gives the number of square feet in 
any rectangular surface. It is sometimes asked, if dollars 
be multiplied by dollars, what will be produced ?. If 5s. 3d. 
be multiplied by 3s. 8d., what will be the result? 

It is observed in fractions, that tenths divided by tenths, 
hundredths by hundredths, &c. produce units; from this 
some have concluded, that a c5nt divided by ace^^^^va. 
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mill by amili, would produce a dollar, and ihougb they are 
aware of the absurdity, cannot tell how to aroid the cen 
elusion. 

The above difficulties arise chiefly from not making a 
ptoper distinction between abstract and concrete numbers, 
^ot one of these cases can ever occur in the manner here 
proposed. They are imperfect examples. When a perfect 
example is proposed, which involves one of the above 
cases, the difficulty is entirely removed. 

It is not proper to speak of dollars being multiplied or 
divided by dollars or gallons. 

At 5 dollars per barrel, what costs 3 barrels of flour? 

Instead of saying that 5 dollars is. to be muitiplied by 3 
barrels, say 3 barrels will cost three times as much as 1 
barrel, that is three times 5 dollars. 

If* 1 dollar will buy 7 lbs. of raisins, how many pounds 
may be bought tor 4 dollars ? 

Say 4 dollars will buy four times as many pounds as 1 
dollar. In these two examples there is no doubt what the 
answer should be. In one it is dollars, and in the other \jL 
is pounds. 

In a piece of cloth 5 feet \<mg and 3 feet wide, how many 
square feet? 

If it were 5 feet long and 1 foot wide, it would contain 
5 square feet, but being 3 f^et wide it will contain three 
times as many, or three times 5 feet. ^ 

In a certflin town a tax was laid of 1 dollar upon every 
S150rhow much did a man possess whose tax was 3 dollars ? 

It is evident that he possessed three times ^\bO, 

At 1 cent each, how many apples may be bought for 1 
cent? 

Here the divisor is 1 cent and the dividend is 1 cent, and 
the result is an apple instead of a dollar. 

How many gallons of wine at 2 dollars per gal., may be 
bought for 6 dollars ? 

As many times ^s* 2 do|lai;s are contained in 6 dollars, so 
many gallons may be bougHt. 

The truth is, the numbers are always used as abstract 
numbers, but a reference to particular objects is kept in 
view, and the nature of the question will always show to 
what the result must be applied. 

It may however be established as a general principle, 
that the multiplier and multiplicand, are never applied to 
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the same object, and in precisely the same wwy •• and the 
product will be applied to the object which is mentioned in 
one denomination, as beio^the value of a unit in the other. 

In division there are two numbers given tuJind a third, 
two of which will always be of the same denoffination, and 
the other differedrt, or differently applied. 

If the divisor and dividend are of the same denomination 
and applied in the same way, the question is, to find how 
many times the one is contained in the other, and the quo- 
lient will be applied differently. . 

If the divisor and the dividend are of different denomina- 
tions, or differently applied to the same denomination, the 
question is to divide the dividend into parts, and the quotient 
will be applied in the same manner as the dividend. 

When any difficulty occurs in solving a question, it is best 
to supply very small numbers, and solve it first with them, 
and then with the numbers given. If the question is in an 
abstract form, endeavour to form a practical one, which 
shall require the same operation, and the difficulty is gen- 
erally very much diminished. 

In all cases reason from many to one, or from a part to 
one; and then from one* to many or to a part. If several 
parts be given, always treason from them to one part, and 
then to many parts, or to the whole. 
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